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npHE design of the author, in the preparation of the Comflbtb 
-'' Abithmbtzc, haa been to furnish a text-book on the subject of 
arithmetic, complete not onlj as a treatise, but as a comprehensiye 
manual for the class-room, and, therefore, embodying every necessary 
form of illustration and exercise, both oral and fcritten. Usually, 
this subject has been treated in such a way as to form the contents 
of three or mare graded text^books, the oral exercises being placed in 
a separate volume. In the present treatise, however, the fchole 
mdiject is presented in all its different grades ; and the oral, or men- 
tal, arithmetic, so called, has been inserted, where it logically and 
properly belongs, either as introductory to the enunciation of prin- 
ciples or to the statement of practical rules — ^the treatment of every 
topic from the begiiming to the end of the book being tl^orougbly 
indui^m. 

In this way, and by caref ally constructed analyeeB, applied to all 
the various processes of mental arithmetic, the pupil's mind cannot 
fail to become thoroughly imbued with clear and accurate ideas in 
respect to each particular topic before he is required to learn, or 
apply to written^xamples, any set rule whatever. The intellect of 
the pupil is thus addressed at every step ; and every part of the 
instruction is made the means of effecting that mental development 
which constitutes the highest idm, as well as the most important 
result, of every branch of education. 

This mode of treatment has not only the advantage of logically 
training the pupil's mind, and cultivating his powers of calculation, 
but must also prove a eowrce of ecimomy^ both of f»m«and money, 
inasmuch as it is the means of substituting a Hngle volume for an 
entire eeriee of text-booke. 



IT PEEFACE. 

As the time of many pnpils will not pennit them to pnrsne this 
Btady throngh ftll of itsi departments, the work is issued in two parts, 
as well as in a dngk volume. This will, it is thought, be also con- 
venient for graced mkoolSf \m supplTtBg « separate hook for classes 
of the higher and lower grades tespectirely, Wlthoat teqoifing any 
unnecessary repetition or review. 

In this, the Second Pakt, all the higher departments of arith- 
metic including Mens^iration are presented, commencing with Per- 
Rentage, the study of which can be ti^en up by the pupil imme- 
diately on eompleting the Fibbt Part. Thte part of the subject 
has becoi treated in a comprehensive manner, and is, in all respects^ 
Adapted to the wants of the present time, recognizing and explain- 
ing all the recent changes in Custom-house Business, Exchange, ele. 

An Appendix of forty-eight pages oi valuable Tables And Problems 
has been added to ^Us part' of the work, containing much useful 
and practical information, firesh and importanty obtidned by much 
labor of research and inquiry, which, with many other improve- 
ments, particularly adapt this work to the wants of the student 
qualifying for business, and of graduating cl^usses in High Schools 
and Academies, as well as of Mercantile and Commercial colleges. 

The Reviews interspersed throughout the book will be found to 
be just what is needed by the student to make his progress sure 
at each step, and to give him comprehensive ideas of the subject 
as he advances. Carefully constructed Synopses have also been 
inserted, with the view to afford to both teacher.and pupil already 
means of drtU and examination, as well as to present, in a clear, 
oondse, and logical manner, the relations of all the different depa(rt- 
ments of the subject, with their respective sub-topics, definitionB, 
principles, and rtUes. 

It is confidently believed that, on examination, the work as a 
f€?iole, as well as in its separate parts, will commend itself to teach- 
ers and others, by the careful grading of its topics ; the clearness 
and conciseness of its definitions and rvles ; its improved methods 
of analysis\jisid operation; the great number and variety of its 
examples, both oral and written, embodying and elucidating all the 
ordinary business transactions; and in the omission of all obsolete 
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terms and discarded usages, as well as in the introduction of many 
navel features favorable both to clearness and brevity. 

Great oains have also been taken to make this work superior' to 
all others in its typographical arrangement and finish, and in the 
general tastef ulness of its med^uiical execution. 

The author takes pleasure in acknowledging his indebtedness for 
many valuable suggestions received from teachers of experience 
and others interested in the work of education ; especially to Joseph 
Ficklin, Ph. D., Profesaor of Mathematics in the University of 
BCiasouriy by whom chiefly the sections upon Involution, Evolution, 
Frogreesions, and Annuities have been prepared; as well as to 
Henry Kiddle, A. M., Superintendent of Schools in the city of New 
York, for valuable MBsistanoe, especially in the higher departments 
of Percentage* and for important auggestions in relation to other 
parts of the woric 

D. W. F. 

Bbookltn, January 1 19ZS. 




"FN order to teach any subject with the best success, the instrac* 
-^ tor should not only fully understand it, in all its principles and 
details, but should also clearly perceive what particular faculties 
of the mind are concerned in its acquisition and use. 

Arithmetic is pre-eminently a subject of pr^ical value ; that is^ 
it is one to be constantly applied to the practical affairs of Hfe. 
But tills is true only in a limited sense. Very few ever need to 
apply to any of the purposes of- business more than a small part of 
the principles and rules of calculation taught in the text-books. 
Eveiy branch of business has its own requirements in this respect, 
and these are all confined within very narrow limits. 

The xeachlng of arithmetic must, therefore, to a great extent, be 
considered as disdplina/ryt — ^as training and developing certain 
faculties of the mind, and thus enabling it to perform its functions 
with accuracy and dispatch. The following svggeRtians, having 
reference to this twofold object of arithmetical instruction are pre- 
sented to the teacher, as a partial guide, not only in the use of this 
text-book, but in the treatment of the subject as a branch of 
education. 

Seek to cultivate in the pupil the habit of sdf-reUanee. Avoid 
doing for him anything which, either with or without assistance, 
he should be able to do for himself. Encourage and stimulate his 
exertions, but do not supersede them. 

Never permit him to accept any statement as true which he does 
not understand. Let him learn not by authority but by demonstra- 
tion addressed to his own intelligence. Encourage him to ask 
questions and to interpose objections. Thus he will acquire that 
most important of all mental habits, that of thinking for MtMe^f. 
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Carefully discrmLiiiate, in the instraction and exercises, as to 
which faculty is addressed, — whether that of arudysU or reasoning, 
or that of ealciUatian. Each of these requires peculiar culture, and 
each has its appropriate period of development. In the^«^ itage 
of arithmetical instruction, calculation should be chiefly addressed, 
and analysis or reasoning employed only after some progress has 
been made, and then very slowly and progressively. A young 
child will perform many operations in calculation which are far 
beyond its powers of analysis to explain thoroughly. 

In the exerdse of the calculating faculty, the examples should be 
rapidly performed, without pause for explanation or analysis ; and 
they should have very great variety, and be carefully arranged 
so as to advance f ron^ the simple and rudim^ital to the complicated 
and difficult. 

' In the exerdse of the analytic faculty, great care should be taken 
that the processes do not degenerate into the mere repetition of 
formulcB, These forms of expression should be as simple and con. 
cise as possible, and should be, as far as practicable, expressed in 
the pupil's own language. Certain necessary points being attended 
to, the precise form of expression is of no more consequence than 
any particular letters or diagrams in the demonstration of geomet- 
rical theorems. Of course, the teadier should carefully criticise 
the logic or reasoning, not so as to discourage, but still insisting 
upon perfect aeeuraey from the first. 

The oral or mental aritlynetic should go hand in hand with the 
written. The pupil should be made to jieroeive that, except for the 
difficulty in retaining long processes in the mind, all arithmetic 
ought to be oral, and that the slate is only to be called into requi- 
sition to aid the mind in retaining intermediate processes and 
results. The arrangement of this textbook is particularly favora- 
ble for this purpose. 

Definitions a7id principles should be carefully committed to 
memory. No slovenliness in this respect should be permitted. A 
definition is a basis for thought and reasoning, and every word 
which it contains is necessary to its integrity. A child should not 
be expected to frame a good definition. Of coune, thft \i^M ^Sosso^i^ 
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be required to exsiinine and criticise the definitions given, since this 
will conduce to a better undei-standing of their full meaning. 

In conducting recitations, the teacher should use every means 
that will tend to awaken thought. Hence, there should be great 
variety in the examples, both as to their construction and phrase- 
ology, so as to prevent all mechanical ciphering according to fixed 
methods and rules. 

The Hides and FornmUB given in this book are to be regarded as 
mmmaries to enable the pupU to retain processes previously ana- 
lyzed and demonstrated. They need not be committed to memory, 
since the pupil will have acquired a sufiSdent knowledge of the 
principles involved to be able, at any time, to construct rulea^ if he 
has properly learned what precedes them. 

In the higher department of arithmetic, the chief difficulty con 
sists in giving the pupU a clear idea of the natiire of the business 
transactions involved. The teacher should, therefore, strive by 
careful elucidation, to impart clear ideas of these transactions before 
requiring any arithmetical examples involving them to be per- 
formed. When the exact nature of the transaction is understood, 
the pupil's knowledge of abstract arithmetic will often be sufficient 
to enable him to solve the problem without any special rule. 

The teacher should be careful not to advance too rapidly. The 
mind needs time to grasp and hold firmly every new case, and then 
additional time to bring its new acquisition into relation with those 
preceding it. Hence the need of frequent reviewa, in order to give 
the pupil a comprehensive as well as an accurate and permanent 
knowledge of this subject. 

The Synopses for Beview interspersed through this work, are de- 
i igned to afford assistance to the teacher in accomplishing this object 
Each of these Synopses exhibits a brief, but definite, summary of all 
that is treated under the particular topic referred to, systematically 
and logically arranged, showing not only the different sub-topics, and 
their relations to each other and the general subject, but also the 
necessary preliminary definitions. Thus the teacher will be able 
readily to ask an exhaustive series of questions, without having 
recourse to every paragraph and page preceding. 
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Yarious nseful exercises may be based upon these synopses. 
After the pupil has become familiar with their mode of construc- 
tion, he maj be required to write out, from memory, an outline 
synopsis of each section that he has studied, so as to show whether 
or not he has comprehended the relations of the various parts of the 
subject which he has passed over. Or the whole or a part of a 
Synopsis, embracing one or more topics, may be placed upon the 
blackboard, and the pupil required to give briefly but accurately 
the svb'diomons, definitions, principles, etc., involved in each. By 
this means, if further tested by questionSi a thorough and well- 
classified knowledge of the whole subject will be permanently 
impressed upon his mind. 

Editions of this book are bound toith and wUhaiU answers. Thost 
vjith answers will be sent, unless otherwise ordered. 
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OB.iT. EXKRVISES. 

495. I. WhatiaT*jof*100? ^i^? ^? ^i^f 

2. What is yf^ of 8500? Of 1700 ? Of HIOOO ? 

3. Whatisi^of teOO? ^? tVi? i%? 

4. How many ftundredi/ta of «100 are *5 ? »7 P «18 ? 

5. How many hundredths of *500 are t25 J 135 ? *50 ? 

496. I*ercentag€ is a term applied to compntations 
in which 100 ib employed as a fixed measure, or standard. 

497. Per Cent, is (m abbreviation of the Latin 
phrase per centum, which signifieB by the hundred. 

Tlins, B p:v tent. lueaua fl of every 100, or tJj, the 3 stsudiiig for 
tUe numerfktor, aod the words "per cent." for the denominaior 100. 
Tliua, as p'-T cent. = ^oi.'Z5. 

498. The Sign of Per Cent, is % It is read per 
cent. Thus ^% is read 6 per cent 
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What per cent of a number is y^ ^' ^^ ? Tihr ? -^^ ? 
•l^i? ^? tWr? -025? .OOi? .04|? .375? .0325? 

499. What per cent of a number is J of it ? 
AiTALYSis. — Since the whole of any number is ^, } of the 
same is J of ^, or — ^, equal to 33J%. Hence, etc 

What ^ of a number is i of it ? }? i? i? f? f? 

600. What fractional part of a number is 12i^^ of it? 
Analysis.— 12it% is :r^, or ^^ly* equal to J. 'Hence, etc 

What part of a number is 8^% of it? 16|^? 15^? 
20^? 37i^? 7J^? 6i%? 25%? 66|? 75^? 

501. What part of a number is i% of it ? 
Analysis. — J% is :Tir, equal to ^. Hence, etc. 

What is i% of a number? ifj i%? -^fc? i%? 

502. Any per cent may be expressed either as a deci- 
mal or as a fraction, as shown in the following 

Table. 



Per cent. 


Decimal. Fraction. 


Percent 


DedmlL 


Fraction. 


1^ 


•01 Ths. 


76^ 


.75 


f 


z% 


•02 -h 


100^ 


1.00 




^% 


.04 ^ 


125^ 


1.25 


li 


H 


•06 A 


i^ 


.005 


ii« 


Wc 


.10, or .1 ^ 


1% 


.0075 


•fjff 


20% 


.20, or .2 \ 


H% 


.081 


A 


25% 


.25 i 


m% 


.125 


i 


bO% 


.50 J 


■ m% 


.1623 


.. « 
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WniTTEN EXERCISES. 

503. Change to expressions having the per cent, sign. 
1. .15; .085; .33^; .375; .00|; H; H; .75|. 

2. H; A; .ooi;H;i;iV; -00125; i; 23. 

Change to the form of decimals^ 

3. H%\ H%; 20%; 3i%; i%;^%; li%; im%. 

Change to the form of fractions, 

4. 24^ ; i% ; 6i^ ; 37i^ ; i% ; H% ; 120^ ; 75^. 

504. In the applications of percentage^ at least three 
elements are considered^ viz. : the Bate, the Base, and the 
Percentage. Any two being given, the other can be found. 

505. The Bate is the number per cent, or the num- 
ber of hundredths. Thus, in 5%, .05 is the rate. Hence, 

Bate per cent, is the decimal which denotes how many hundredths 
of a number are to be taken or expressed. 

506. The Sase is the number of which the per cent, 
is taken. 

Thns, in the expression, 5% of $15, Hie hose is $15. 

507. The Percentage is the result obtained by 
taking a certain per cent, of the base. 

Thus, in the statement, 6% of $50 is $3, the rate is .06, the base 
$50, and the percentage is $3. 

508. The Amount is the sum of the base and the 
percentage. ^ 

Thus, if the base is $80, and the percentage $5, the amount is 
$80+$5 = $85. 

509. The Difference is the remainder found by 
subtracting the percentage from the base. 

Thus, if the base is $80, and the percentage $5, the difference is 
$80 -$5 = $75. 



4 p:ebgentage. 

510. The base and rate being given to find the 
percentage. 



OBAZ JBXJBBCISJBS. 



1. What is 10% of 140 ? 

Analysis.— 10% is ^^ = ^, and -j^ of 140 is 14 Hence 
of 140 is 14. 



What is 

2. 6% of $80? 

3. 11% of 200 lb. ? 

4. e% of 150 men ? 

5. 25% of 120 mi. ? 

Find the amount 

10. Of 100 A. +27%. 

11. Of $75 4-5%. 

12. Of 32 doz. + 12^%. 



How much is 

6. 12i% of 72 gal ? 

7. 40% of 60 sheep ? 

8. 8% of 50 bu. ? 

9. 50% of $240 ? 

Find the difference 

13. Of 90 hhd. — 10%. 

14. Of 63 Cd. — 33^%. 

15. Of $200 — 2^%. 



16. A farmer had 150 sheep^ and sold 20% of them. 
How many had he left ? 

17. A mechanic who receiyed $20 a week had his sal- 
ary increased 8%. What were his daily wages then ? 

18. From a hhd. of molasses containing 63 gal. 33^^% 
was drawn. How mauy gallons remained ? 

19. A grocer bought 150 dozen eggs, and found 16*^ 
of them bad or broken. How many were salable ? 

20. A train of cars running 25 miles an hour increases 
its speed 12^%. How far does it then run in an hour ? 

611, Pbiitciple. — The percentage of any number is 
the same part of thai number as the given rate is of 100%. 
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irniTTEN BXEBCISES. 

512. 1. Whafc is 11% of 14957 ? 

OPERATION. • 

$4957 



.17 



Analysis. — Since 17% is .17, the required 
percentage is .17 of |4057, or $4957 x .17, which 
is $842.69. 



$842.69 

What is 

2. Zb% of 695 lb. ? 

3. 75^ of $9428 ? 

4. 12^^ of £2105 ? 



Find 

5. 33i^ of 8736 bu. 

6. i% of $35000. 

7. 120^ of $171.24 



BuLE. — Multiply the base by the rate. Or, take such a 
fart of the base as the rate is of 100^. 

This rule may be briefly expressed by the following 

FoBMULA. — Percentage =: Base x Rate. 



Wh, 


at 


Find 


8. 


l8 4i^of 312.8 rd.? 


13. 


84^ of 254 '>i- 


9. 


Is 105^ of $5728? 


14. 


25^ of -f of a ton. 


10. 


Is 13140. 75 + li^? 


15. 


i% of 16400 men. 


11. 


Is2|mi.+7i^'? 


16. 


i% of f of a year. 


12. 


Is 400 ft. - di% ? 


17. 


i% of ^ of a hhd. 



18. The bread made from a barrel of flour weighs 35^ 
more than the flour. What is the weight of the bread ? 

19. A man haying a yearly income of $4550 spends 20^ 
of it the first year, 25^ of it the second year, and 37^^ of 
it the third year. How much does he save in 3 years ? 

20. A man receives a salary of $1600 a year. He pays 
18^ of it for board, S^% for clothing, and 16^ for inci- 
dentals. What are his yearly expenses, and what does he 
save ? 



PEBCEKTAGE. 



21. A man owning -^ of a cotton-mill, sold 35% of his 
share for 124640. What part of the whole mill did he 
still own, and what was its value ? 

m 

22. Smith had $5420 in bank. He drew out 15^ of it, 
then 20^ of the remainder, and afterward deposited 12iJ^^ 
of what he had drawn. How much had he then in bank ? 

513. The base and percentage being griven to find 
the rate. 

OMAL EXERCISES. 

1. What per cent, of 25 is 3 ? 
Analysis— Since Z\R^oi 25, it is /^ of 100% , or 12% . Hence, 



3 is 12% of 25. 

What per cent. 

2. Of 24 is 18 ? 

3. Of $16 are $4? 

4. Of 200 figs are 20 figs ? 

5. Of 40 lb. are 15 lb. ? 

6. Of 12i bu. are 2i bu. ? 

7. Of 2 A. are 80 sq. rd. ? 



What per cent. 
9. Are 6^ mi. of 12J mi.? 

10. Are 18 qt. of 30 qt. ? 

11. Are 16f cents of $1 ? 

12. Is $i of $25 ? 

13. Is I of I? 

14. Is4of2i? 

15. Is| of 3|? 



8. Of 1 da. are 16 hr. ? 

16. f of an acre is what per cent, of it? 

17. I of a cargo is what per cent, of it? 

18. 2^ times a number is what per cent, of it ? 

19. If $6 are paid for the use of $30 for a year, what is 
the rate per cent. ? 

20. If a milkman adds 1 pint of water to every gallon 
of milk he sells, what per cent, does he add ? 

614, Peinciplb. — The rate is the number of hundredths 
which the percentage is of the base. 
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WMIXTBK SXBHCXSBB, 

615. 1. What per cent, of 72 is 48 ? 

OPERATION. Akalysis.— Since the per* 

43 _:_ ij'2 = .66* = 66*^ centage is the product of 

Or, 41 = I ; 100^ X i = 66f ^ is the quotient found by di. 

Tiding the percentage bj 
the base ; and 48 divided by 72 is f| = f = .66} ; hence the rate is 
66} 5&. Or, 

Since 48, the percentage, is ) of the base, the rate is ) of 100^, 
or 66|^. 



What per cent. 

2. Of 300 is 75? 

3. Of 66 is I6i ? 

4. Of 120 are $21.60 ? 



What per cent 

5. Of $18 are 90 cents ? 

6. Of 560 lb. are 80 lb. ? 

7. Of 980 ml are 49 mi. ? 



BuLE. — Divide the percentage by t?ie base. Or, take 
such a part of 100^ as the percentage is of the base. 

Formula. — Rate = Percentage -^ Base. 

What per cent. 

8. Of $480 are $26.40 ? 

9. Of 192 A.- are 120 A. ? 



10. Of 15 mi. are 10.99 mi. ? 

11. Of 46 gal. are 5 gal. 3 qt.? 

12. Of $4 are 30 cents ? 

13. Of 6 bu. 1 pk. are 4 bu. 

2 pk. 6 qt. ? 



What per cent. 

14. Are 448 da. of 5600 da. ? 

15. Are 5 lb. 10 oz. of 15 lb. 

Ayoir. ? 

16. Is 13.5 of 225 ? 

17. Is^ofV^^? 

18. Is 3f of 18^ ? 

19. Is 22 J of 182.4 ? 



20. A grocer sold from a hogshead cootaining 600 lb. 
of sugar, i of it at one time, and ^ of the remainder at 
another time. What per cent, of the whole remained ? 

21. A merchant owes $15120, and his assets are $9828. 
What per cent, of his debts can he pay ? 



8 PBRCBNTAGB. 

516. The rate and percentile beiiigr given to find 
the base. 



OMAJL M!XJEBCX»JBa. 



1. 18 is 3% of what number ? 

Akaltsis.— Since 3%, or j^, of a certain nnmber Is 18, t^ hi i 
of IS, or 6, and f {£ is 600. Hence IJB is 3% of 600. 



Of what number 


Of what are 


«. Is 15 86^ ? 


6. 301b. 30^? 25%? 


3. Is 24 75% ? 


7. $84 12^? 21^? 


4. 18 48 8^? 


8. 15bu. 30^? 60^? 


6. Is 1.2 6%? 


9. Udoz.l2i%? 8i%? 



10. 12^^ of 96 is ^^% of what number ? 

517. PRiircil>LE. — The base is as many times the per- 
centage as 100^ is thnes the rate. 

WJRITTEN EXJBBCI8E8. 

618, 1. 144 is lb% of what number ? 



OPERATION. 

144 -T- .75 = 192 



Analysis. — Since the percent- 
age is the product of the base by 
the rate, the ba86 is equal to the 
Or, 100 -7- 75 2= -Yjp- =: ^ percentage divided by the ' rate ; 

144 X t = 192 and 144 -4- .75 is 192. Or, 

Since the rate is .75, the per- 
centage is 3^, or f of the base ; hence the base is | of the percent- 
age, and I of 144 is 192. 



2. 154 are 15^ of what ? 

3. $18.75 are 2|Jg of what ? 



4. 4.56 A. are h% of what ? 

5. 39.6 lb. are 7^^ of what ? 



Rule. — Divide the percentage by the rate. Or, take as 
many times the percentage as 100^ is times the rate. 

Formula. — Base = Percentage -^ Rate. 
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Of what nninber 


Of irh«t 




6. Is 828 130^? 


10. Are $281.25 


371^? 


7. Is 6119 lObifo? 


11. Are $4578 


84^? 


8. Is .43 71|^ ? 


12. Are 371 bu. 


m? 


.9. Is3li 31ifo? 


13. Are 1260 bbL 


.im? 



U. 25^ of 800 bu. is 2^% of how many bushels ? 
Id. A farmer sold 3150 bushels of grain and bad 30^ 
of his entire crop left. What was his entire crop ? 

16. A num drew 26% of his bank deposits^ and expended 
33^^ of the money thus drawn in the purchase of a horse 
worth (250. How much money had he in bank at first ? 

17. If a man owning 45^ of a steamboat sells 16|^ of 
Jus share for $5860, what is the yalue of the*whole.boat ? 

18. If 1295.12 are 13^^ of A's money, and 4.^% of A's 
money is S% of B's, how much more money has A than B ? 

519. The amount, or the difference, and the rate 
heing' glTeii to find the base. 

OBAZ EXEJtCISES. 

1. What nnmber increased by 25^ of itself smonnts 
to 60? 

Analysis. — Since 60 is the number increased by 25% of itself, 
it is |{f , or f of themumber ; and if } of the number is 60, the 
nmnber itself is 4 times ^ of 60, or 48. 

2. What number increaeed by 8J^ of itself is 130 ? 

3. $70 are 40^ more than what sum ? 

4. A man sold a saddle for 118, which was 12^^ more 
than it cost him. What did it cost him ? 

5. A grocer sold flour for $8.40 a barrel, which was 16|^ 
more than he paid for it. What did he pay for it ? 
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6. What number diminished by 20% of itself is 40 ? 

Analysis. — Since 40 is the number diminished by 90^ of itself, 
it is ^%, or I of the number ; and if f of the number is 40, the 
number itself is 5 times i of 40, or 50. 

7. What number diminished by 6% of itself is 38 ? 

8. What sum diminished by 50% of itself is $20. 50 ? 

9. 68 yd. are 15^ less than what number ? 

10. A tailor, after using 75% of a piece of cloth, had 9| 
yards left. How many yards in the whole piece ? 

11. A sells tea at $.90 a pound, which is 10^ less than 
he paid for it. What did he pay for it ? 

WniTTEir SXBBCISEa. 

520, 1. What sum increased by 37^ of itself is %20bb P 

OPERATION. Analysis.— Since 

1 + .37=1.37 the number is in- 

$2066—1.37=11500 '''**^ ^'^^'^ ""l ^^ 

.37 of itself, $^65 

^^' is 187^, or 1.37 the 

fH of $2055=$2055^137 X 100=$1500 number. Hence 

$2055 divided bj 

1.37, is the base or required nnmber. Or, 

Since $2055, the amount, is \^ of the base, 100 times j^ of 

$2055, or $1500, is the base. 

2. What number increased by l^% of itself equals 2960 ? 

3. What sum increased by 15^ of itself is $6900? 

4. What number diminished by 12^ of itself is 2640 ? ' 

OPERATION. Analysis.— Since the number 

1 —.12 = .88 is diminished 12%, or by .12 of 

2640 -^ 88 = 3000 itself, 2640 is 88%, or .88 of the 

* number. Hence 2640 divided by 

Or, 2640-^22 X 25 = 3000 .88 is the base or required num- 
ber. Or, 
Since 2640, the difference, is /^^ or }f of the base, 25 times ^ ol 
2640, or 3000, is the base. 
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5. If the difference is $1000 and the rate 20^, what is 
the base ? 

6. What sum diminished by 35% of itself equals $4810 ? 

EuLE. — Divide the amount by 1 plus the rate; or, 
divide the difference by 1 minus the rate. 

^ T» ( Amount -=- (1 + Bate). 

FoBMULA. — Base= i ^.^ ^ ' r> . x 

I Difference -5- (1 — Bate). 



What number increased 

7. Byl2^ofitself is3800? 

8. By 10^ is 39600 ? 

9. By 15^ is $2616.25? 
10. By 22^ is 1098 bu. ? 



What number diminished 

11. By 7i% of itself is 740? 

12. By 4^ is 312 acres ? 

13. By 8^ is $2281.60? 

14. By 37J^ is $234,625? 



15. A man sold 160 acres of land for $4563.20, which 
was S% less than it coit. What did it cost an acre ? 

16. A speculator bought 48 bales of cotton^ and after- 
ward sold the whole for $2008.80, losing 7^. What waa 
the cost of each bale ? 

17. A dealer bought a quantity of grain by measure and 
sold it by weight, thereby gaining 1^% in the number of 
bushels. He sold at 10^ above the purchase price, and 
received $4910.976 for the grain. Required the cost. 

18. A merchant, after paying 60^ of his debts, found 
that $3500 would discharge the remainder. What was 
his whole indebtedness ? 

19. The net profits of a mill in two years were $6970, 
and the profits the second year were 6% greater than the 
profits the first year. What were the profits each year ? 

20. -^ man sold two houses at $2500 each ; for one he 
received 20^ more than its value and for the other 20^ 
less. Eequired his loss. 
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APPLICATIONS OP PERCENTAGE. 

521. The applications of percentage are thoae iwhich 
are independent of timey as. Profit and Loss, Commission, 
Stocks, etc. ; and those in which, time is considered, as. 
Interest, Discount, Exchange, etc. 

Since some one of the four formulae of, percentage 
already considered will apply to any of these applications, 
the following will serve as a general 

EiJLE. — Note what elements of Percentage are given in 
the proilem, and what element is required, and then apply 
the special rule or formula for the corresponding case. 

PEOFIT AND LOSS: 

522. ^toflt and Loss are terms used to express 
the gain or loss in hnsiness transactions. 

523t Gains and losses are usually estimated at a rate 
per cent, on the cost, or the money or capital invested. 

524« The operations involve the same principles aa 
those of Percentage. 

525, The corresponding terms are the following : 

1. The liase is the Cost, or capital invested. 

2. The Mate is the per cent, of profit or loss. 

3. The Percentage is profit or loss. 

4. The Amaunt is the cost j>Zt/s the profit^ or the 
Selling Price, 

5. The Difference is the cost minus the Ipssj or the 
Selling Price. 



PBOFIT AND LOSS. 1^ 

OBAIi EXBMCI8Ma. 

526. 1. A horse that cost 1200 was sold at a gain of 

12^. What was the gain, and the selling price ? 

Analysis. — Since the gain was 12 fo, it was ^^ of $200, which is 
$24 ; ajod the seUing price was $300 -I- $24 = $224. Hence, etc. (510.) 

2. A saddle that cost $25 sold at a loss of 10^. What 
was the loss, and the selling price ? 

«3. A tailor bought cloth at $6 a yard, and wished to 
sell it at a gbin of 25%, At what price must he sell it ? 

4. For how much must a grocer sell tea that cost $.60 
a pound, to gain 30^ ? 

5. A merchant buys gloves at $.75 a pair, and sells them 
at a profit of 33^%. For how much does he sell them ? 

6. Bought a carriage for $160, and, after paying 10^ 
for repairs, sold it at 12^^ profit. What was the gain, 
and the selling price ? 

7. If butter bought at 36 cents a pound is sold at a loss 
of 16f ^, what is the selling price ? 

8. What must be the selling price of coffee that cost 
25 cents a pound, in order to gain 20^? 

9. At what price must an article that cost $5 be sold^ 
to gain 100^? 120^? 150^? 200^? 

527. 1. A merchant bought cloth at 15 a yard, and 
sold it at $6 a yard. What was the gain per cent. ? 

Analysis. — The whole gain is the difference between $6 and $5, 
which is $1. Since $5 gain $1, or { of itself, the gain per cent, is 
i of 100% or 20% . Hence, etc. (513.) 

2. What is gained per cent by selling coal at 17 a ton, 
that cost $6 a ton? 

3. Sold a piano for $300, which was f of what it cost. 
What was the loss per cent ? 
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4. Sold meloua for 1.75 that cost 1.50. What was the 
gain per cent. ? 

5. What is gained per cent, hy selling pine-apples at 30 
cents each, that cost $15 a hundred ? 

6. Sold a sewing machine at a loss of ^ of what it coat. 
What was the loss per cent ? 

7. What % is gained on goods sold at double the cost ? 

8. What % is lost on goods sold at ona-^a^/'the cost? 

9. What per cent, profit does a grocer moke who bays 
engar at 10 cents and sells it at 12 cents ? 

10. What per cent, is gained on an article bought at $3 
and sold at $5 ? 

5S8. 1. A dealer sold flour at a profit of 12 a barrel, 
and gained 25^. What was the cost ? 

Analtbis.—- Since the gain was 25% = ^, or |, |2 is :^ of the 
cost ; $2 is ^ of 4 times $2, or |8. Hence, etc. (516.) 

2. Sold hats for $1 less thah cost, and lost 16f^. What 
did they cost ? 

3. A merchant sells silk at a profit of %\\ a yard, which 
is 40^ gain. What did it cost, and what is the selling 
price? 

4. If com selling for 21 cents a bushel more than cost 
gives a profit of 30^, what did it cost ? 

5. Sold sheep at $2i^ more than cost, which was a profit 
of 50^. What did they cost, and what is the selling price ? 

6. Shoes sold at $.50 above cost give a profit of 12^^. 
What did they cost ? 

7. A fanner, by selling a cow for 112 less than she 
cost, lost 33^^. What did she cost ? 

• 6. A grocer sells a certain kind of tea for 6 cents a 
pound more than cost and gains 5^ What did it cost? 



PROFIT AND LOSS. 15 

539. 1. A watch was sold for $120, at a gain of 20^. 
What was the cost ? 

Analysis. — Since the gain was 20%, or i, of the cost, $120, the 
selling price, is f ,of the cost. ^ of |120, or |20, is ^ of the cost, and 
f, or the cost itself, is 5 times $20, or $100. Hence, etc. (618.) 

2. Sold tea at $. 90 a pound, and gained 25^. What 
did it cost ? 

3. A newsboy, by selling his papers at 4 cents each, 
gains 33^%. What do they cost him ? 

.4. A man sold, a horse and harness for $330, which was 
10^ more than they cost. What was their cost ? 

5. If 20^ is lost by selling wheat at $1.60 a bushel, 
what would be gained if sold at 20% above cost ? 

6. John Rice lost 40% on a reaper, by selling it for $60. 
For what should he have sold it to gain 40% ? 

7. If, by selling books at $2 a volume, there is a gain 
of 25%, at what price must they be sold to lose 15%? 

8. Two pictures were sold for $99 each ; on one there 
was a gain of 10%, on the other a loss of 10%. Was there 
a gain or loss on the sale of both, and how much ? 

WRITTEN EXERCISES, 

530. 1* A hogshead of sugar bought for $108.80 was 
sold at a profit of 12|%. What was the gain ? 

Operation.— $108.80 x .n^ = $13.60. (512.) 
PoBMULA. — Profit or Loss = Cost x Rate %. 

Find the Profit or LosSy 

2. On land that cost $1745, and was sold^at a gain of 20%^ 

3. On goods that cost $3120, and were sold at 27% gain. 

4. On a boat bought for $2545^, and sold at 25% \s»»^« 
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. di On gooda bought for $2560. 75, and sold at S% loss. 

6. On 25 tons of iron rails bought at $58 a ton^ and 
sold at an advaace of I7i%. 

7. A mwchant pays $6840 for a stock of sjHing goods, 
and sells them at an advance of 26^^ on the purchase 
prices After deducting $3 75 for exp^ises, what is his gain ? 

8. A miller bought 1000 bushels of wheat at $1.84 a 
bushel, BXLd sold the flour at 16f^ adyance on the cost of 
the wheat. What was his profit ? 

9. Bought 128 tons of coal at $5.12^ a. ton, Mid sold it 
at a gain of 22^ What was the entire profit ? 

10. A ship, loaded with 3840 bbL of flour, being over- 
taken by a storm, found it necessary to throw 37^^^ of her 
cargo overboard. What was the loss at $7.65 a bbL ? 

11. A man bought a pair of horses for $450, which was 
25^ less than their real value, and sold them for 25^ more 
than their real value ; what was his gain? 

531* 1. Bought a house for $4380. For what must it 
be sold to gain 14^%? 
Operation.— $4880 x<l + .14i) or 1;145=: $S015.10. (m2.) 

2. At what price must pork, bought at $18.40 a barrel, 
be sold, to lose 15^? 

OpBBATiON.—$18.4a X (1 - .16), or .85 = $15.64. (512.) 

FoBMULA.-seiiingPrice= -j S"'^^i;+?^^5^; ?*^>* 

^ ( Copt X (X — Bi^te % of Loss). 

Find the Selling Price, 

3. Of goods bought at $187.50, and sold at 11% gain. 

4. Of beef bought at $12| a bsurel, and ^Id at 9^% loss. 

5. Of cotton bought at $.14, and sold at a gain of 21 f ^. 

6. Of cloth that cost $5^ a yard, and was sold at a 
profit of 18f^? 
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7: At what price mnst goods that cost I3|^ a yard be 
marked, to gain 25% ? To lose 20% ? 

8. Sold a lot of damaged goods at a loss off 15%, What 
was the selling price of those that cost $t62|^ ? $1«25 ? 

9. Bought a hogshead of sugar containing 9 cwt. 56 lb. 
for 186.04, and paid $4.78 freight and cartage. At what 
price per pound must it be sold to gain 20^ ? 

532. 1. Bought wool at $.48 a pound, and sold it at 
$.60 a pound. What per cent, was gained ? 

Operation.— $.60 - $,48 = $.12 ; and $.12 h- $,48 = .26 = 25Jg. 
(616.) 

2. Sold for $10.02 an article that cost $12. What was 
the loss per cent. ? 

OFEBATioxr.-^2-$10.02=rfl.96; andfl 9ft^$122=.l^r=16(^. 

Formula. — Rate % = Profit or Loss -^ Oosi. 

Find the rate per cent, of profit or loss, 

3. On sugar bought at 8 cents and sold at 9|^ cents. 

4. On tea bought at $1, and sold at $.87}. 

5. On goods that cost $275, and were sold for $330. 

6. On grain bought for $1.25 a bushel, and sold for 
$1. 60 a bushel. 

7. On a sewing-machine sold for $72.96, at a gain <rf 
$9.12. 

8. On goods sold for $k425.98, at a loss of $134.52. 

9. Bought paper at $3 a ream, and sold it at 25. cents 
a quire. What was the gain per cent? 

10. A dealer bought 108 bbl. of apples at $4.62|, and 
sold them so as to gain $114. 88|^ What was his gain %? 

11. If i of an acre of land is sold for j- the cost of an 
acre> what is. the gain, per cent. ? - 
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12. If f of an acre of land is sold for the cost of ^ of 
an acre, what is the loss per cent. ? 

13. If f of a chest of tea is sold for what the whole 
chest cost^ what is the gain per cent, on the part sold ? 

533. 1. A speculator sold grain at a profit of 33-JJ?, hy 
which he made 25 cents on a bushel. What did it cost ? 

Operation.— $.25+.33i=$.76. Or, $.a5-+-i=t.76. (518.) 

2. Lost |;45.75 on the sale of a horse, which was 20^ 
of the cost. What was the cost ? 

Operation.— $46.75-«- .20=1228. 76. Or $45 75-*- J =$228. 75. 

FoEMULA. — Cost = Profit or Loss -r- Bate %. 

Find the Cost, 

3. Of goods sold at $1500 profit, or a gain of 16%. 

4 Of fiour sold at a loss of $.88, or 10^, on a barrel. 

5. Of wheat sold at a loss of 6 cents, or 4^, on a bn. ? 

6. Of lumber sold at an advance of $4.95 per M., or 
35^ gain. 

7. If a grocer sells his stock at a profit of 15^, what 
amount must he sell to clear $2500 ? 

8. A and B engage in speculation. A gains $2000, 
which is 12^^ of his capital, and B loses $500, which is 
5^ of his capital. What sum did each invest? 

534. 1. A furniture dealer sold two parlor sets for 

$450 each ; on one he made 15^, on the other he lost 15^ 

What did each cost him ? 

^ ($450-^(1 + .15)=$a91. 80 + , cost of one. 

OPERATION.- j |45o^(i_.i5)=$529.41 + ,costof theother. (520.) 

^„. ^ . i (1 + Rate % ot gain.) 
YouMVLL-Cost= Selling Pricey { (i^£ate%ot to^-.) 



PBOFIT AND LOSS. IB 

Find the Cost, 

2. Of coal sold at $6, being at a loss of 1%^%. 

3. Of grain sold at 1.96 a bushel^ at a gain of 28^. 

4. Of silk sold for 15.40 a yard, at a profit of \Q%. 

5. Of hops sold at 16 cents a pound, at a loss of 20^. 

6. Of fruit sold for 1207.48, at a loss of 15^. 

7. Having used a carriage 1 year, I sold it for $125, 
which was 25^ below cost. What should I have received 
had I sold it for 10^ above cost ? 

8. B sold a span of horses to C and gained 1%^% ; C 
sold them to D for $550, and lost 16f ^. What did the 
horses cost B ? 

9. If a piece of property increases in value each year at 
the rate of 25^ on the value of the previous year, for 4 
years, and then is worth $16000, what did it cost ? 

535. 1. Bought cloth at $3. 60 a yard. At what price 
must it be marked that 12^^ may be abated from the 
asking price, and still a profit made of 16f ^ ? 

Operation — \ ^^^^ ^''^ = •^•^ ^ (^ + .16i)=$4.30. 

i Marking Price=ii.20M^-A2l)=i4.SO. (619.) 

2. At what price must shovels that cost $1.12 each be 
marked in order to abate 6%, and yet make 25^^ profit ? 

3. How must a watch be marked, that cost $120, so 
that 4:% may be deducted and a profit of 20^ be made ? 

4. A merchant, on opening a case of goods that cost 
$.80 a yard, finds them slightly damaged. How must he 
mark them, to fall 25 Jg in his asking price, and sell at cost? 

5. Bought land at $60 an acre ; how muoh must I ask 
an acre, that I may deduct 25% from my asking price, and 
still make 20% on the purchase pnoe P 
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00MMI9SI0K 

536. An Agent or Commission Merchant 

is a person who buys or sells merchandise^ or .transacts 
other business for another, called the Principal 

537. Commission is the fee, or compensation, 
allowed an agent or commission merchant for transacting 
business, and is usually computed at a certain, rate per 
cent, of the money involyed in the transaction. 

538. A Consignment is a quantity of goods smit 
to a commission merchant to be sold. 

539. The Consignor is the person who sends the 
goods for sale. A consignor is sometimes called a Shipper, 

54:0. The Consignee is the person to whom the 
goods are sent. He is sometimes called a Correspondent 

641. The Net Proceeds of a sale or other transac- 
tion is the sum of money that remains after all expenses 
of commission, etc., are paid. 

542. A Guaranty is security given by a commis- 
sion merchant to his principal for the payment of goods 
sold by him on credit. 

543. An Account Sales is a written statement 
made by a commission merchant to his principal, contain- 
ing an account of goods sold, their price, the expenses, 
and the net proceeds. 

544. A broker is a person who buys or sell stocks, 
bills of exchange, real estate, eta, for a commiMion, 
which is called Brokerage. 



co'MMTffsi'oiir. 'ai 

545. The principles wnd iterations' ot Percentage in- 
toIt^ in Commission end Brekarage are i^e same as 
those already treated. 

546. The following are the corresponding terms : 

1. The JBa«e is the amonnt of sales^ money inrested, 
or collected. 

2. The Rate is the per cent, allowed for serrices. 

3. The JPereentage is the Commission or Broker- 
age. 

4. The Amount or Differeneeiathe amount of 
sales^ plus or mifma the commission. 

WBiTTMN rnxMneisBS, 

547* Find the Commission or Brokerage, 

1. On a sale of flour tot t25?5, at ^%. 

OpSSRATIOK.— $2575 x .025 = $64.37^. (512.) 

FoBMULA. — Amount of Saks x Rate % = Commission. 

2. On the purchase of a farm for $13750, at 2f^^ 

3. On the sale of a mill for $9384, at i%. 

4. On the sale of 121680 worth of wool, at 1|^. 

5. On the sale of 250 bales of cotton, averaging 520 lb., 
at 14f cents a pound ; commission ^%. 

6. On the sale of 175 shares of stock, at |92| a share ; 
brokerage, i%. 

7. On the sale at auction of a house and the fdmiture 
for $9346.80, at 6^^. 

8. A commission merchant sells 225 bbl. of potatoes 
at $3.25 per bbl., and 31 6 bbl. of apples at $4J per bbl. 
What is his tuommission at ^% ? 
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548. Find the rate of commission or brokerage, 

1. When $89 commission is paid for selling goods for 
13560. 

Operation.— 89 -^ 3560 = .02J = 2 J% . (615.) 

Formula. — Commission -^Amount of Sales = Bate %, 

2. When $165 com. is paid for selling goods for $4950. 

3. When $63 is paid for collecting a debt of $1260. 

4. When $117.75 is paid for selling a house for $7850. 

5. When $235.40 is paid for buying 26750 lb. of wool 
at 32 cents a pound. 

6. When $125 is paid for the guaranty and sale of goods 
for $2500. 

7. Paid my N. 0. agent $74.25 for buying 26400 lb. of 
rice, at 4} ct. a lb. What was the rate of his commission ? 

549. Find the Amount of Sales, 

1. Wlien a commission of $147 is charged at 3i%. 
Operation.— $147 -4- .035 = $4200. (517.) 

Formula. — Commission ~ Rate % = Amount of Sales. 

2. When $92.80 commission is paid at ^\%. 

3. When $210 commission is charged at 6^. 

4. When $24 brokerage is paid at ^%. 

5. When $135 commission is charged at \^%. 

6. Paid an attorney $72.03 for collecting a note, whicli 
was a commission of 7^^. What was the face of the not^ ? 

550. Find the Amount of Sales, 

1. When the net proceeds are $4875, commission 2^^ 
OpimATiON.~$4875 + .975 = $5000. (519.) 

Formula. — Net proceeds-^ {I— Rate %)zzzAmt. of Saks. 

2. When the net proceeds are $3281.26, commission 12^^ 
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3. When the net proceeds are $560, and the com. 4jg. 

4. After deducting 6^% commission and $132 for 
storage, my correspondent sends me $23654.25 as the net 
proceeds of a consignment of pork and flour. What was 
the gross amount of the sale ? 

661. Find the amount to be invested, 

1. If $9500 is remitted to a correspondent to be invest- 
ed in woolen goods, after deducting 5% commission. 

Opbbation.— $9600 H- 1.05 = $9047.63. (619.) . ^ 

'FoBMVLA.-- Amount Remitted -r- (1 + Rate %) = Swn 
Invested. 

2. If $4908 be remitted, deducting A^% commission. 

3. If $3246.20 be remitted, deducting %% commission. 

4. If $1511.25 be remitted, deducting i% commission. 

5. If $10701.24 be remitted, deducting ^% brokerage. 

6. A dealer sends his agent in Havana $6720.80, with 
which to purchase oranges and other fruits, after deduct- 
ing his commission of b%. What sum did the agent invest, 
and what was the amount of his commission ? 

7. What amount of sugar can be bought at 8 cents a 
pound, for $2523.40, after deducting a commission of Ij-^. 

8. Remitted to a stockbroker $10650, to be invested in 
stocks, after deducting \% brokerage. What amount of 
stock did he purchase ? 

9. A broker received $45337.50 to invest in bond and 
mortgage, after deducting a commission of 2^^. What 
amount did he invest, and what was his commission ? 

10. Sent $250.92 to my agent in Boston, to be invested 
in prints at 15 cents a yard, after taking out his commis- 
sion of 2%- How many yards ought I to receive? 
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REVIEW. 
OBAZ EXMBCISBa. 

552. 1. If stoTes bought at $36 each are cM>ld at a 
profit of ^%y what is the gain? 

2. What will be the expense of collecting a tax of llOOO^ 
allowing b% ? 

3. What will a broker receive for selling $600 worth of 
stock, at \% brokerage ? 

4. A man having $250 spent $80. What per cent, of 
his money had he left? 

5. If a man sells a building lot that cost $300, at an 
advance of 166f ^, what is his gain ? 

6. \ of 30^ is what per cent, of n% ? Of 144^? Of 
180^? 240^? 

7. Bought a horse for 20^ less than $200, and sold him 
for 10^ more than $200. What per cent, was gained ? 

8. How many bushels of wheat at $2 a bushel can an 
agent buy for $2040, and retain %% on what he expends 
as his commission ? 

9. If by selling land at $150 an acre I lose 25^, how 
must I sell it to gain 40^ ? 

10. A boy bought bananas for $3 a hundred, and sold 
them for 5 cents each. What per cent, did he gain ? 

11. Bought cannel coal at $19 a ton, which was b% less 
than the market price. What was the market price? 

12. Paid an agent $150, or a commission of \^%, tor 
selling my house. For what sum was the house sold ? 

13. If an article is sold so as to gain ) as much as it 
cost, what per cent, is gained ? 
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14. A merchaat tailor sold some linen coats at $1.80 
eachy which was dd\% below the marked price. What 
was the marked price ? 

15. A grocer bought 40 gaL of maple syrup at the rate 
of 4 gal. for $6^ and sold it at the rate of 5 gal. for $8. 
What was his whole gain, and his gain per cent. ? 

16. How much wheat must a farmer take to mill that 
he may bring away the flour of 4^ bushels, after the miller 
takes his toll of 10^ ? 

553. 1. After taking out lb% of the grain in a bin^ 
there remain.ed 40 bu. 3^ pk. How many bushels were 
there at first? 

2. The net profits of a farm in 2 years were $3485, and 
the profits the second year were b% greater than the 
profits the first year. What were the profits each year ? 

3. A has 32^ more money than B ; what per cent less 

IS- ix Sb MflHI^ iJHIft J& IE? 

C Bought 450 bushels of wheat at^^l.25 per bushel, and 
sold it at $1.40 per bushel. What was the whole gain, 
and the gain per cent. ? 

5. A man drew out of the bank f of his money, and ex- 
pended 30^ of 50^ of this for 728 bu. of wheat, at $1.12^ 
a bushel. What sum had he left in bank ? 

6. Sold goods to the amount of $47649, at a profit of 
l&l^. Bequired the cost and the total gain. 

7. A broker received $37.50 for selling some uncurrent 
money, charging \% brokerage. How much did he sell ? 

8* If ^ of a farm is sold for what \ of it cost,' what is 
the gain per cent.? 
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9. An architect charged i% for plans and specifications^ 
and 1\% for superintending a building that cosl^ $25000. 
What was the amount of his fee ? 

10. If a stationer marks his goods 50^ above cost, and 
then deducts 60%, what per cent does he make or lose? 

11. Sold a farm for $14700, and lost 12^. What per 
cent, should I have gained by selling it for $21000 ? 

12. K an article bought at 20^ below the asking price 
is sold at 16% below that price, what is the rate of gain ? 

13. A commission merchant sold a consignment of 
goods for $5250, and charged 3^% commission, and 2^% 
for a guaranty. Find the net proceeds. 

14. Smith & Jones bought a stock of groceries for 
$13680. They sold J of the entire stock at 15% profit, ^ 
at lSi%, I at 20%, and the remainder at 33^% profit What 
was the whole gain, and the average gain per cent. ? 

15. Give the marking prices at 25% advance, of the 
following bill of goods, and the amount when sold at a 
reduction of 10% from those prices: 

1 Case of Prints, 450 yd., ® $.12 

3 Pieces Cassimeres, 65 " ® 3.25 

1 Bale Ticking, 244 " @ .20 

25 Dress Shawls, @ 7.36 

1 6r. gross Clark's Thread, 144 doz., @ .70 

50 Gross Buttons, @ 1.00 

16. How much would the above bill of goods amount 
to if sold at 6^% below a marking price of 15% above cost ? 

17. What would be the net proceeds of a sale of 18 cwt 
75 lb. of sugar, at $9f per cwt., allowing 2^% commission^ 
and $16 J for other charges ? 
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18. A broker receiyes $7125 to invest in cotton, at llj 
cents a pound. If bis commission is 2^%, how many 
pounds of cotton can he buy? 

19. If the sale of potatoes at $.75 a barrel above cost 
gives a profit of 18J^, how much must be added to this 
price to realize a profit of 31{% ? 

20. An agent in Chicago purchases 1000 bbl. of flour 
at $6.80, and pays 5 cents a barrel storage for 30 days ; 
also^ 3000 bu. of wheat at $1.20. He charges a oommis- 
sion of H% on the flour, and 1 cent a bushel on the wheat. 
What sum of money will balance the account, and what is 
the amount of his commission ? 

21. An agent in Boston received 28000 Ibi of Texas 
cotton, which he sold at $.12^ a pound. He paid $45.86 
freight and cartage, and after retaining his commission, 
he remits his principal $3252.89 as the net proceeds of the 
fiale. What was the rate of his commission? 

22. The following bill of goods was sold at auction : 
H bbL A Sugar, 312 lb., @ $.12^ that cost $. 11 J 

I " Pulv. " 96 " 

1 Chest Y. H. Tea, 84 " 

1 Box Soap, 60 

H Sacks Java Coffee, 110 

184 lb. Codfish, 

Allowing a commission of 4^^ for selling, find the entire 

profit or loss, and the gain or loss per cent, on the whole. 

23. A merchant in New York imported 2400 yd. of 
English cloth, for which he paid in London 10s. sterling 
a yard, and the total expenses were $255. He sold the 
cloth for $3.81 a yard, U. S. money. What was his whole 
gain, and his gain per cent. ? 
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555. 1. When b% is charged for the use of money, 
how many dollars should be paid for the use of $100 ? 
For the use of $200 ? Of $500 ? Of $50 ? 

2. At 7^ a year, what should be paid for the use of 
$100 for 2 years ? Of $200 for 3 years ? 

3. If $500 is loaned for 3 years, what should be paid 
for its use, at b% a year ? At 6^ a year ? 

4. If I borrow $250, and agree to pay 4^ a year for its 
use, how much will be due the lender in 5 years ? 

5. If $7 is paid for the use of $100 for 1 year, what is 
the per cent. ? 

6. If $50 is paid for the use of $100 for 5 years, what 
is the per cent. ? 

7. If $14 is paid for. the use of $200 for 1 year, what is 
the per cent. ? 

8. At 6^, what decimal part of the money borrowed is 
equal to the money paid for its use ? At 7^ ? 8^ ? 9^ ? 

DEFINITIONS. 

556. Interest is a sum paid for the use of money. 

667. The PrincipaZ is the sum for the use of 
which interest is paid. 

668. The Mate of Interest is the per cent., or 
number of hundredths, of the principal, paid for its use 
for one year. 
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559. The Amount is the sum of the principal and 
the interest. 

560. Legal Interest is the interest according to 
the rate per cent, fixed by law. 

561. Usury is a higher rate of interest than is al- 
lowed by law. 

562* The legal rates of interest in the different States 
are as follows: 



Name of State. 



Alabama 

i Arkansas* 

Arizona 

California* 

Canada and Ireland 

Connecticut 

Colorado* 

Dakota 

Delaware 

Dist. Columbia. . . . 
England and France 

Florida* 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine* 

Maryland 

Massachusetts*. . . . 
Michigan r 



Bate. 



8% 



10% 

6% 

7% 
10% 

7% 
6% 



70 
7% 
10% 
8% 
6% 
6% 

7% 
6% 

5% 
6% 
6% 
6% 
7^. 



Any. 
Any. 
Any. 



Any. 
Any. 



Any. 
10% 



10% 
10% 

12% 
10% 

8% 
Any. 



Any. 
10% 



Name of State. 



Minnesota 

Mississippi 

Missouri 

Montana 

"Sew Hampshire. 

New Jersey 

New York 

North Carolina. . 

Nebraska 

Nevada* 

Ohio 

Oregon 

Pennsylvania... 
Rhode Island*. . 
South Carolina*. 

Tennessee 

Texas 

Utah* 

Vermont 

Virginm 

West Virginia. . 
Washington T.* 

Wisconsin 

Wyoming 



Bate. 



7% 
6% 



10% 
6% 
6% 



7C 
10% 

10% 

6% 

10% 



6% 

7% 
6% 



10% 
6% 



70 
6% 

10% 

7% 
13% 



12% 
10% 
10% 



8% 
16% 
Any. 

8% 
12% 

Any. 
Any. 
10% 
12% 
Any. 

"12%* 

Any. 
10% 



1. When the rate per cent, is not specified in accounts, notes, 
mortgages, contracts, etc., the legal rate is always understood. 

2. Where two rates are specified, any rate above the lower, and 
not exceeding the higher, is allowed, tf stipulated in writing, 

3. In the States marked thus (*) the rate per cent, is unlimited if 
m^oed upon by the parties in writing. 
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563* In the operations of interest there are^t;^ parts^ 
or elements, namely : 

The Principal j the Rate per Cent, per Annum (for one 
yeai') ; the Interest; the Time for which the principal is 
lent ; and the Amount, or sum of the Prin. and Int. 

564. These terms correspond respectively to Base, 
Bate, Percentage, and Amount in Percentage, excluding 
Time, which is an additional element in Interest. 

OMAL EXJSJRCISJSS. 

565. 1. At 3% for 1 yr., what decimal part of the prin- 
cipal equals the interest ? At 5^ ? At S% ? At 12^^ ? 

2. What is the interest of 120 for 1 year at 5% ? 

Analysis. — Since the interest of any sum at 5% for 1 yr. is .05 
of the principal, the interest of $20 for 1 yr. at 5% is .05 of $20, or $1. 

3. What is the interest of $50 for 1 yr. at 5%? 6%? Hfo? 
4 What is the interest of $80 for 1 yr. at Ufa? S%? 10^ ? 
6. At 7% for 5 yr., what decimal part of the principal 

equals the interest ? 

Analysis. — Since the interest at 7% for 1 yr. is .07 of the prin- 
cipal, the interest for 5 yr. is 5 times .07, or .35 of the principal. 
Or, it is 5 times the interest for 1 year. 

6. At 6% for 3 yr., what decimal or fractional part of 
the principal equals the interest ? At 1!% for 6 yr. ? At 
5^for5yr.? At 6^^ f or 2 yr. ? At 10^ for 4 yr.? 

7. Find the interest of $30 for 3 yr. at 5%. 

Analysis.— Since the interest of any sum at 5% for 1 yr. is .05 
of the principal, for 3 yr. it is .15, and .15 of $30 is $450. Or, the 
interest for.l yr. is .05 of $30, or $1.50, and for 3 yr. it is 3 times as 
much, or $4.50. 

8. Find the int. at 6% of $20 for 2 yr. Of $40 for 3 yr. 

9. Find the int. at 8% of $5 for 5 yr. Of %10 lot V:^^, 
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10. At S% for 2 yr. 6 mo., what decimal part of the 
principal equals the interest ? 

Analysis. — Since the interest of any sum for 1 jrr. at 8% is .08 of 
the prindpal, the interest on the same for 2 jr. 6 mo. is 2^ times .08, 
or .20 of the principal. Or, it is 2^ times the interest for 1 year. 

11. At 6% for 3 yr. 3 mo., what decimal part of the 
principal equals the interest ? At 9% for 3 yr. 3 mo. ? 

12. Find the int. of $9 for 2 yr. 4 mo. at 7^. At S%. 

13. What is the int. of 11000 for 2 yr. 3 mo. at 10^ ? 
For 4 yr. 6 mo. ? For 5 yr. 3 mo. ? For 8 mo. ? 

566. Peinciple. — Tfie interest is the product of three 
factors J namely, the principal, rate per afinum, and time 
{expressed i7i years or parts of a year). 

WRITTEN MXEBCI8 E8. 

567. To find the interest or amount of any sum, 
at any rate per cent., for years and months. 

1. Find the amount of $97.50, at 7%, for 2 yr. 6 mo. 

OPERATION. Analysis. — Since the interest of 

$97.50 any sum at 7^ for 1 yr. is .07 of 

Qty tlie principal, the interest of $97.60 

— at 7% for 1 yr. is .07 of $97.50. or 

$6.8250 Int for 1 yr. |q g25 ; and the interest for 2 yr. 

2-}- 6 mo. is 2 J times the interest for 1 

= $114.66^, the Amount. 
97.50 Principal. 



$114.5625 Amount. 

Find the interest and the amount, 

2. Of $450 for 3 yr. 9 mo. at Q%. For 8 mo. at 7%. 

3. Of $247 for 6 yr. 3 mo. at 6^%- For 10 mo. at 8%. 

4. Of $600 for 4 yr. 2 mo. at 10^ For llmo. at 6%. 
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BuLE. — ^I. Multiply the principal by the rate, and the 
product is the interest for 1 year. 

II. Multiply the interest for 1 year by the time in years, 
and the fraction of a year; the product is the required 
interest. 

IIL Add the prificipal to the interest for the amount. 

FoBMULA. — Interest = Principal x Rate x Time.' 

Find the interest, 

5. Of $36.40 for 1 yr. 7 mo. at %%. At 1%. At 1\%. 

6. Of $750.50 for 3 yr. 1 mo. at b%. At 8^. At 9^. 

7. Of $1346.84 for 2 yr. 4 mo. at ^%. At 7i^. 

8. Of $138. 75 for 4 yr. 3 mo. at 10%. At 12^%. 

9. Find the amount of $640 for 5 yr. 6 mo. at 7%. 

10. Find the amount of $56.64 at %% for 3 yr. 3 mo. 

11. Made a loan of $1040 for 1 yr. 9 mo. at 1\%. How 
much is due at the end of the time ? 

12. If a note for $375, on interest at %%, dated June 10, 
1874, be paid Sept. 10, 1876, what amount will be due? 

568. To find the interest on any sum of money, 
for any time, at any rate per cent. 

Obvious Eelation^s between Time and Interest. 

I. The interest on any sum for 1 year at 1% is .01 of 
the principal. 

It is therefore equal to the principal with the decimal point re- 
moved two places to the left. 

II. The interest for 1 mo. is -^ of the interest for 1 yr. 
IIL The interest for 3 days is •^, or ■^, of the interest 

for 1 month ; hence any number of days may readily be 
reduced to tenths of a month by dividing by 3* 
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IV. The interest on any sum for 1 months multiplied 
by the number of months and tenths of a month in the 
given time, and the product by the number expressing 
the rate, will be the required interest. 

569. 1. Find the int. of $361.20 for 1 yr. 3 mo. 24 da. at 7^ 

OPERATION. 

$3,612 (.01 of the Prin.) Int. for 1 jr. at 1 % (668, 1). 

.301 Int. for 1 mo. at 1% (668, II). 

15.8 Number of months and tenths (668, III). 



$4.7558 Int. for 1 jt. 3 mo. 24 da. at 1%. 

7 



$33.2906 Int. for 1 yr. 3 mo. 24 da. at 7% (6eif8, IV). 

What is the interest, 

2. Of $137.25 for 1 yr. 6 mo. 10 da. at 6% ? At 4^ ? 

3. Of $510.50 for 3 yr. 7 mo. 15 da. at 6% ? At 8^? 

4. Of $1297.60 for 2 yr. 11 mo. 18 da. at 7^? At 1^%? 

EuLE. — I. To find the interest for 1 yr. at 1%. 
Remove the decimal point in the given principal two 
places to the left. 

II. To find the interest for 1 mo. at 1%. 
Divide the interest for 1 year by 12. 

III. To find the interest for any time at 1%. 
Multiply the interest for 1 month by the number of 

months and tenths of a month in the given time. 

IV. To find the interest at any rate %. 

Multiply the interest at \%for the given time by the num- 
ber expressing the given rate. 

5. Find the int. of $781.90 for 1 yr. 1 mo. 12 da. at 7^ 

6. Find the int. of $3000 for 11 mo. 21 da. at 10^ 
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7. What is the amt. of 11049 for 2 yr. 3 mo. 9 da. at 6i% ? 

8. What is the amt of $216.76 for 3 yr. 5 mo. 11 da. at S% ? 

9. Required the int. of $250 from Jan. 1, 1873, to 
May 10, 1875, at 11% ? 

10. Required the amount of $408.60 from Aug. 20 to 
Dec. 18, 1876, at 10^? 

11. What is the interest on a note for $515.62, dated 
March 1, 1873, and payable July 16, 1875, at 7%? 

12. A man sold his house and lot for $12500 ; the 
terms were, $4000 in cash on delivery, $3500 in 9 mo., 
$2600 in 1 yr. 6 mo., and the balance in 2 yr. 4 mo., with 
6% interest. What was the whole amount paid ? 

670. SIX PER CENT METHOD. 

At 6% per annum, the interest of $1 

For 12 mo is 6 cents, or .06 of the principal. 

'' 2 '' or I of 12 mo., " 1 cent, '' .01 " " 

€^ 1 <^ ^^^^a2 " "i " ^^.005 '' " 

" 6da."i^' 1 " "^ '' '^.001 " '' 

" 1 " ^^ ^ ^^ 6 da, '' .000^ '' '' 

671. Principles. — 1. The interest of any sum at 6% 
is ONE-HALF as many hundredths of tlie principal as 
there are months in the given time. 

2. The interest of any sum at 6% is one-sixth as 
many thousandths of the pritidpal as there are days in 

the given time. 

Tbus, the interest on any sum at 6% for 1 yr. 3 mo., or 15 mo., 
is \ of .15, or .075, of the principal ; and for 18 da. it is J of .018, 
or .003, of the principal. Hence, for 1 yr. 3 mo. 18 da., it is .075 
+ .003 = .078 of the principal. 

It is evident that an odd month is \ of .01, or .005; and that 
any number of days less than 6 is such a fractional part of .001 as 
the days are of 6 days. 
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OnAZ JBXJBBCISJSS. 

573. What is the interest, 

1. Of $1 at 6^ for 1 year ? 2years? 3 years? 5 years? 
8 years ? 12 years ? 

2. Of $1 at 6^ for 1 month ? 2 mo. ? 3 mo. ? 4 mo. ? 

5 mo. ? 7 mo. ? 9 mo. ? 10 mo. ? 15 mo. ? 18 mo. ? 
At Q%, what is the interest, 

.3. Of $1 for 1 yr. 4 mo. ? 1 yr. 7 mo. ? 2 yr. 2 mo. ? 

4. Of $1 fori day? 6 da.? 12 da. ? 19 da.? 24 da. ? 
33 da.? 36 da.? 45 da.? 63 da.? 

5. Of $1 for 1 mo. 12 da. ? For 3 mo. 15 da. ? For 

6 mo. 25 da. ? For 7 mo. 11 da. ? For 11 mo. 18 da. ? 
Find the interest, 

6. Of $1, at 6%, for 1 yr. 3 mo. 6 da. For 1 yr. 9 mo. 
18 da. For 1 yr. 5 mo. 19 da. 

7. Of $1 at 6^for 2yr. 1 mo. 9 da. For 3yr. 24da. 

8. Of $1 at 6^ for 5 yr. 5 mo. 5 da. For 4 yr. 7 mo. 10 da. 
At 6%, find the interest, 

9. Of $1 for 2 yr. 6 mo. Of $2. Of $3. Of 15. 

10. Of II for 4 yr. 2 mo. Of $10. Of 12a Of $30. 

11. Of 15 for 1 yr. 4 mo. For 2 yr. For 2 yr. 8 owe. 

12. Of $1 for 33 da. For 63 da. For 93 da. Wmtf^d^ 

13. Of $6 for 33 da. Of U for 63 da- Of 12 for 93 da. 

14. If the interest of a certaatf frincipBl at 6% is $18> 
what would the interest \»a^5%? ll%? S%? 9%?. 

5% is I less than 6^ ; 7f( is } more than 6% ; 8% is ^ more, etc. 

15. If the ittterest of a certain principal is 111 6, what 
wouldthe^iiit.heat3^? 4^^? 5^? 7^^? 8^? 12^? 

16. tf the interest of a certain principal is $30, what 
woddtheint. beat2^? 4^? 7^? 8^? 10^? 14^? 
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WniTTBN EXJEBCISMa. 

573. 1. What is the int of $427.20 at 6% for 2 yr. 5 mo. 
27 da. 

OFEBATiOK. ANALYSIS.— Since the in- 

2 yr. 5 mo. = 29 mo. $427.20 ^"^^ ^' *V ^o' 2 yr. 5 mo. 

4 of 29 - 145 1494 ^^ ^' "" *'^^^' ^' ^^ *"^ 

i 01 .^y — .14:0 '^^^i sum is .149i of the princi- 

^ of .027 = .004j^ $63.8664 pal (571), $427.20 x .U9J 

Int =.149iofthePrin. =*«3.86«+ is the inquired 
' interest. 



Find the interest at Q% of 

2. $597.25 for 7 mo. 18 da. 

3. $418.75 for 1 mo. 25 da. 

4. $309.18 for 2 yr. 24 da. 



5. $1298 for 3 yr. 1 mo. 13 da. 

6. $2000 for 2 yr. 7 mo. 24 da. 

7. $4010 for 1 yr. 1 mo. 13 da. 



BuLE. — Multiply the given principal by the decimal ex- 
pressing the interest of %1\ or by the decimal expressing 
one-half as many hundredths as there are months^ and one- 
sixth as many thousandths as there are days, in the given 
time, and the product will be the required interest. 

To find the interest at any other per cent, by this method, increase 
or diminish the interest at 6% by such part of itself as the given 
rate is greater or less than 6%. 

574, To compute Accurate Interest, that is, 
reckoning 365 da. to the year, nse the following 

BuLE. — Find the interest for years and aliquot parts of 
a year by the common method, and for days take such pari 
of 1 year's interest as the number of days is of 365. Or, 

When the time is in days and less than 1 year, find the 
interest by the common method and then subtract -f^ part 
of itself for the common year^ or -^ ^f^tv-crtrnp year* 
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1. Find the accurate interest of 11560 for 45 da. at 7%. 

The exact int of $1560 for 45 da, at 7^ = ^^^f^"" ^^ = 13.46+. 
Or, it is $13.65 - ^^^ t^ "" ^ = $13.46 +. 

2. Find the exact int. of $1600 for 1 yr. 3 mo. at Q%, 

3. Wh^pt is the difference between the eccact interest of 
$648.40 at S% for 1 yr. 3 mo. 20 da. and the interest 
reckoned by the 6% method? 

4. Find the exact interest of $875.60 at 1% for 63 da. 

5. Eequired the exact interest on three U. S. Bonds of 
$1000 each, at 6%, from May 1 to Oct. 15. 

6. What is the exact interest on a $500 U. S. Bond, at 
6%, from Nov. 1 to April 10 following ? 

575. Find the interest, by any of the ordinary methods^ 

1. Of $721.56 for 1 yr. 4 mo. 10 da. at 6%. 

2. Of $54.75 for 3 yr. 24 da. at 6%- 

3. Of $1000 for 11 mo. 18 da. at 7^. 

4. Of $3046 for 7 mo. 26 da. at 8%. 

5. Of $1821.50 from April 1 to Nov. 12 at 6%. 

6. Of $700 from Jan. 15 to Aug. 1 at 10^. 

7. Of $316.84 from Oct. 20 to March 10 at 7%. 

What is the amount 

• 

8. Of $3146 for 2 yr. 3 mo. 10 da. at 7% ? 

9. Of $96.85 for 3 yr. 1 mo. 27 da. at 6%? 

10. Of $1008.80 for 10 mo. 16 da. at 6i% ? 

11. Of $2000 for 15 da. at 12^^? 

12. Of $137.60 for 127 da. at 10^? 

13. If $1671.64 be placed at interest June 1, 1874, what 
amount will be due April 1, 1876, at 7% ? 
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14. How much is the interest on a note for $600, dated 
Feb. 1, 1872, and payable Sept 25, 1875, at 6% ? 

16. If a man borrow $9700 in New York, and loan it 
in Colorado, what will it gain at legal int. in a year ? 

16. Required the interest of $127.36 from Dec. 12, 1873, 
to July 3, 1875, at ^%. 

17. A note of $250, dated June 5, 1874, was paid Feb. 
14, 1875, with interest at S%. What was the amount ? 

18. A note for $710.50, with interest after 3 mo., at 7%, 
was given Jan. 1, 1874, and paid Aug. 12, 1876. What 
was th6 amount du6 ? 

19. A man engaged in business was making 12^% an- 
nually on his capital of $16840. He quit his business 
and loaned his money at 7^%. What did he lose in 2 yr. 
3 mo. 18 da. by the change ? 

20. A man borrows $2876.75, which belongs to a minor 
who i^ 16 yr. 5 mo. 10 da. old, and he is to retain it until 
the owner is 21 years old. What will then be due at S% 
simple interest ? 

21. A speculator borrowed $9675, at 6%, April 15, 1874, 
with which he purchased flour at $6.25. May 10, 1875, 
he sold the flour at $7f a barrel, cash. What did he gain 
by the transaction ? 

22. A man borrows $10000 in Boston at 6^, reckoning 
360 da. to the year, and lends it in Ohio at S%, reckoning 
365 da. to the year. What will be his gain in 146 days ? 

23. A tract of land containing 450 acres was bought at 
$36 an acre, the money paid for it being loaned at 5^%. 
At the end of 3 yr. 8 mo. 24 da., f of the land was sold 
at $40 an acre, and the remainder at $38^ an acre. What 
was gained or lost by the transaction ? 
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PROBLEMS IN INTEREST. 

576. Interest, time, and rate given, to find the 
principal. 

OJRAL JSXEBCIS ES, 

1. What sum of money will gain $10 in 1 yr. at 5^? 

Analysis. — The interest of $1 for 1 yr. at 5% is .05 of the prin- 
cipal, and therefore $10 -5- .05, or $200, is the required sum. Or, 

Since $.05 is the interest of $1, $10 is the interest of as many 
dollars as $.05 is contained times in $10, or 200 times. Hence, etc. 

What sum of money will gain, 

2. $20 int. in 2 yr. at 5^ ? 

3. $25 int. in 5 yr. at o% ? 

4. $60 int. in 2 yr. at 6% ? 



?> 



5. $84 int. in 2 yr. at 7% ? 

6. $50 int. in 6 mo. at 10^? 

7. $30 int. in 3 mo. at S% ? 



WRITTEN EXERCISES, 

677« 1. What sum of money, put at interest 3^^ yr. at 
6^, will gain $346.50? 

OPERATION. 

Int. of $1 for 3^ yr. at 6^ = $.21. Analysis.— Same as in 
$346.50 ^ $.21 = 1650 times ; ^™^ exercises. (676.) 

$1 X 1650 = $1650. 

yfh^ii principal 

2. Will gain $49.50 in 1 yr. 3 mo. at 6^? At 5^ ? 

3. Will gain $153. 75 in 3 mo. 24 da. at 1% ? At 8^ ? 

Rule. — Divide the given interest by the 'interest of $1 
for the givefi time, at the given rate. 

Formula. — Principal = Interest -^ (Rate x Time). 

What sum of money 

4. Will gain $213 in 5 yr. 10 mo. 20 da. at 1% ? 

5. Will gain $173.97 in 4yr. 4mo. at 6^? ' At 12^? 
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6. A man receives semi-annually $360 int. on a mort- 
gage at 7%. What is the amount of the mortgage ? 

578. Amount, rate, and time griven, to find the 
principal. 

OBAZ EXEnCISES. 

1. What sum of money will amount to $107 in 1 yr. 

at 7^? 

Analysis. — Since the interest is .07 of the principal) the amount 
is 1.07, or UJ, of it. If $107 is \^ of the principal, yj^ of the prin- 
cipal is xJt o^ $107, or $1 ; and \^%, or the principal itself, is $100. Or, 

Since $1.07 is the amount of $1, $107 is the amount of as many 
dollars as $1.07 is contained times in $107, or $100. 

What sum of money will amount to 



2. $130 in 5 yr. at ^% ? 

3. $228 in 2 yr. at 7jg ? 

4. $412 in 6 mo. at 6^? 



5. $250 in 10 yr. at 10^ ? 

6. $350 in 15 yr. at 5^? 

7. $260 in 3 yr. 9 mo. at 8^? 

WRITTEN EXERCISES . 

579. 1. What sum will amount to $337.50 in 5 yr. 

at 7^? 

OFEBATION. 

Am't of $1 for 5 yr. at 1% = $1.36. Analysis. — Same a^ 
$337.50 -^ $1.35 = 250 times ; in oral exercises. (678.) 

$1 X 250 = $250. 

What principal 

2. Will amount to $1028 in 4 mo. 24 da. at 7^ ? 

3. Will amount to $1596 in 2 yr. 6 mo. at 5^% ? 

4. Will amount to $1531.50 in 3 mo. 18 da. at 7%? 

BuLE. — Divide the given amount b^ the amount of $] 
for the given time, at the given rate. 

FoBMULA.— Prm. = Am.t. -r- (1 + RcUe x Time\. 
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5. What is the principal which in 217 days, at 5^%, 
amounts to $918.73 ? 

6. What principal in 3 yr. 4 mo. 24 da. will amount 
to $761.44 at 5^? 

580. Principal, interest, and time griven, to find 
tlie rate. 

OBAIiE XE RCI8M8. 

1. At what rate will $100 gain $14 in 2 years ? 

Analysis. — Since the interest of $100 is $14 for 2 yr., it is $7 for 
1 yr., and $7 is .07 of $100, the principal. Hence the rate is 7 % . Or, 

Since the interest of $100 for 2 yr. at 1 % is $2, $14 is as many 
per cent, as $2 is contuned times in $14, or 7^. 

At what rate will 

2. $300 gain $60 in 4 yr. ? 5. $5 gain $1 in 3 yr. ? 

3. $500 gain $100 in 5 yr. ? 6. $120 gain $60 in 10 yr. ? 

4. $400 gain $84 m 3 yr. ? 7. $150 double itself in 10 yr.? 

WMITTEN JEXEBCI8 ES. 

581. 1. At what rate per cent, will $1600 gain $280 
interest in 2^ years ? 

OPERATION. 

Int. of $1600 at 1% for 24 yr. = $40. ANALT8i8.-Same as 

Arto/x A../X n^i* - ^ -I «i^ hi oral exercises. 

$280 -T- $40 = 7 times ; 1^ x 7=7^. (sgo.) 

At what rate per cent 

2. WiU $2085 gain $68.11 in 5 mo. 18 da. ? 

3. Will $1500 gain $252 in 2 yr. 4 mo. 24 da. ? 

Rule. — Divide the given interest by the interest of the 
given principal, for the given timCy at 1%, 

Formula. — Rate = Int. -r- (Prin. x 1% x Time). 
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4. A house that cost $14500 rents for $1189. What per 
cent, does it pay on the investment ? 

5. At what rate will $1500 amount to $1684.50 in 
2 yr. 18 da. ? 

6. At what rate per month will $2000 gain $120 in 
90 da. ? 

7. A man invests $15600, which gives him an annual 
income of $1620. What rate of interest does he receive ? 

8. At what rate per annum will any sum double itself 
in 4, 6, 8, and 10 years, respectively ? 

At 1 % , any sum will double itself in 100 yr. ; hence, to double 
itself in 4 yr., the rate will be as many times 1% as 4 yr. are con- 
tained times in 100 yr , or 25%, etc. 

9. At what rate per annum will any sum triple itself 
in 2, 5, 7, 12, and 20 years, respectively ? 

10. I invest $49500 in a business that pays me $297 a 
month. What annual rate of interest do I receive ? 

11. Which is the better investment, and how much, 
one of $4200, yielding $168 semi-annually, or one of 
$7500, producing $712^ annually ? 

582. Principal, interest, and rate given, to find 
tlie time. 

' OBAI, EXEnCISES. 

1. In what time will $200 gain $56 at t% ? 

Analysis. — The given interest, $56, is -f^j^, or .28, of the princi- 
pal, $200; therefore, the time is as many years as .07, the given 
rate, is contained times in .28, or 4 times. Hence, etc. 

Or, the interest of $200 at 7% for 1 yr. is $14; therefore, the 
time is as many years as $14 are contained times in the given inter- 
est, $56, or 4 yeara Hence, etc. 
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In what time will 

2. $40 gain 110 at 6% ? 5. $1000 gain $250 at 5% ? 

3. $500 gain $100 at 4^ ? 6. $5 gain 90 cents at 6% ? 

4. $25 gain $20 at 6% ? 7. $50 gain $12^ at 10^ ? 

WBITT:Eif EXEnCISBS. 

683. 1. In what tune will $840 gain $78.12 at 6^? 

OPEBATION. 

$840 X .06=$50.40 Int. for 1 yr. ANALYBi8.-Same as in th« 
$78.12h-$50.40=1.55. oral exercises. (582.) 

1 yr. X 1.55=1 yr. 6 mo. 18 da. 

In what time 

2. Will $175.12 gain $6.43 at 6^? 

3. Will $1000 amount to $1500 at 1\% ? 

EuLE. — Divide the given interest by the interest of th$ 
given principal, at the given rate for 1 year. 

Formula. — T^rne = Interest -f- (Prin. x Rate). 

4. In what time will $8750 gain $1260 at 2^ a month? 

5. How long must $1301.64 be on interest to amount 
to $1522.92 at b% ? 

6. How long will it take any sum of money to double 
itself at Z%y 6%, 6%, 1^%, and 10^, respectively? 

At 100%, any sum of money will double itself in 1 year; hence 
to double itself at 10%, it will require as many years as 10^ is 
contained times in 100%, or 10 yr. 

7. How long will it take any sum to triple itself at 
4^, 5^, 7^, %%y and 12^^, respectively ? 

8. In what time will the interest of $120, at 8^, equal 
the principal ? Equal half the principal ? Equal twice 
the principal ? 
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COMPOUND INTEEEST. 

584. Compound Interest is interest not only on 
the principal, but on the interest added to the principal 
when it becomes due ? 



OBAL BXEMCISBS, 

585. 1. What is the comp. int. of 1500 in 2 yr. at 6^ ? 

Analysis. — ^The simple interest of $500 for 2 yr. is $60 ; the in- 
terest of the first year's interest, $30, for the second year is $1.80, 
which, added to $60, gives $61.80, the compound interest. Or, 

The interest of $500 for 1 yr. at 6^ is $30, and the amount is 
$530, which is the principal for the second year ; the interest of $530 
for 1 yr. at 6% is $31.80, which added to $530 gives $561.80, the 
final amount; and deducting $500, the original principal, gives 
$61.80, the compound interest. 

What is the compound interest 

2. Of $600 for 2 yr. at 6% ? 4. Of $300 for 2 yr. at 10^? 

3. Of $100 for 2 yr. at t% ? 5. Of $1000 for 2 yr. at 5^? 
What is the amount at compound interest, 

6. Of $800 for 2 yr. at 6% ? 8. Of $400 for 2 yr. at 4^ ? 

7. Of $2000 for 2 yr. at 10^? 9. Of $500 for 2*yr. at %% ? 

WJRITTEN EXAMPIjBS, 

586. 1. What is the comp. int. of $750 for 2 yr. at %% ? 

Analysis. — Since the amount is 1.06 
of the principal, the amount at the end 
of the. first year is $795, which is the 
principal for the 2d year, and the amount 
at the end of the 2d year is $842.70. 
Hence, by subtracting the given princi- 
pal, $750, the result is the compound 
interest, $92.70. 



OPERATION. 

$750 Prin. for iBt yr. 

1.06 

$795 Prin. for ad yr. 
1.06 



$842.70 Total amoant 
750. 



$92.70 Ck>inpoimd int. 
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2. What will 1350 amt. to in 3 yr. at 7^, comp. int. ? 

3. What is the compound int. of $1200 for 3 yr. at 5% ? 

Rule. — I. Find the amount of tJie given principal for 
the first period of time at the end of which interest is due, 
and make it the principal for the second period. 

II. IHnd the amount of this principal for the next period; 
and so continue till the end of the given time. 

III. Subtract the given principal from the last amount, 
and the remainder will he the compound interest. 

When the tiine contains months and days, less than a single 
period, find the amount up to the end of the last period, and com- 
pute the simple interest upon that amount for the remaining months 
and days, which add to find the total amount. 

4. What wiU $864.50 amount to in 4 yr. at %%, com- 
pound interest ? 

5. What is the compound interest of $680 for 2 yr. at 
7^, interest being payable semi-annually ? 

6. What is the compound interest of $460 for 1 yr. 
5 mo. 18 da. at 6^, interest payable quarterly ? 

7. What will be the amount of $1250 in 3 yr. 7 mo. 
18 da. at b%, interest being semi-annual ? 

8. Find the compound interest of $790 for 9 mo. 27 da. 
at %%, payable quarterly. 

The computation of compound interest may be abridged by 
using the following table. 

To use the table, multiply the given principal by the number in 
the table corresponding to the given number of years and the given 
rata If the interest is not annual, reduce the time to periods, and 
the rate proportionally. Thus, 2 yr. 6 mo. , by semi-annual payments, 
at 7%, is the same as 5 yr. at 3i% ; and 1 yr. 9 mo., quarterly 
payments, at 8% , the same as 7 yr. at 256. 



■y 
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587, Table showing the amt. of $1, at 2|, 3, 3|, 4, 5, 6, 7, 
8, 9, 10, 11, and 12^, compound int. j from 1 to 20 years. 



Yra. 


Zk per cent. 


3 per cent. 


8i per cent. 

1 


4 per cent. 


6 per cent. 


6 per cent. 


1 


1.025000 


1.030000 


1.035000 


1.04000C 


1.050000 


1.060000 


2 


1.050625 


1.060900 


1.071225 


1.081600 


1.102500 


1.123600 


3 


1.076891 


1.092727 


1.108718 


1.124864 


1.157625 


1.191016 


4 


1.103813 


1.125509 


1.147523 


1.169859 


1.215506 


1.262477 


5 


1.131408 


1.159274 


1.187686 


1.216653 


1.276282 


1.338226 


6 


1.159693 


1.194052 


1.229255 


1.265319 


1.340096 


1.418/519 


7 


1.188686 


1.229874 


1.272279 


1.315932 


1.407100 


1.503680 


8 


1.218403 


1.266770 


1.316809 


1.368569 


1.477455 


1.598848 


9 


1.248863 


1.304773 


1.362897 


1.423312 


1.551328 


1.689479 


10 


1.280085 


1.343916 


1.410599 


1.480244 


1.628895 


1.790848 


11 


1.312087 


1.384234 


1.459970 


1.539454 


1.710830 


1.898299 


13 


1.344889 


1.425761 


1.511069 


1.601033 


1.795856 


2.012197 


13 


1.378511 


1.468534 


1.563956 


1 .665074 


1 .885649 


2.132928 


14 


1.412974 


1.512590 


1.618695 


1.731676 


1.979982 


2.260904 


15 


1.448298 


1.557967 


1.675349 


1.800944 


2.018928 


2.896558 


16 


1.484506 


1.604706 


1.733986 


1.872981 


2.182875 


2.540352 


17 


1.521618 


1.652848 


1.794676 


1.947901 


2.292018 


2.692773 


18 


1 559659 


1.702433 


1.857489 


2.025817 


2.406619 


2.854339 


19 


1.598650 


1.753506 


1.922501 


2.106849 


2.526950 


3.025600 


20 


1.638616 


1.806111 


1.989789 


2.191123 


2.653298 


3.207136 



Yrs. 


7 per cent. 


8 per cent. 


9 per cent. 


10 per cent. 


11 percent. 


12 per cent. 


1 


1.070000 


1.080000 


1.090000 


1.100000 


1.110000 


1.120000 


2 


1.144900 


1.166400 


1.188100 


1.210000 


1.282100 


1.254400 


3 


1.225043 


1.259712 


1.295029 


1.3310C0 


1.867631 


1.404908 


4 


1 310796 


1.360489 


1.411582 


1.464100 


1.518070 


1.573519 


5 


1.402552 


1.469328 


1.538624 


1.610510 


1.685058 


1.762342 


6 


1.500730 


1.586874 


1 677100 


1.771561 


1.870414 


1.973822 


7 


1.605781 


1.713824 


1.828039 


1.948717 


2.076160 


2.210681 


8 


1.718186 


1.850930 


1.992563 


2.143589 


2.804537 


2.475963 


9 


1.838459 


1.999005 


2.171893 


2.357948 


2.558086 


2.778078 


10 


1.967151 


2.158925 


2.367364 


2.593742 


2.889420 


3.105848 


11 


2.104852 


2.331639 


2.580426 


2.853117 


3.151757 


3 478549 


12 


2.252192 


2.518170 


2.812665 


3.138428 


3.498450 


3 895975 


13 


2.409845 


2.719624 


3.065805 


3.452271 


3.888279 


4.868492 


14 


2.578534 


2.937194 


8.841727 


3.797498 


4.310440 


4.887111 


15 


2.759031 


3.172169 


3.642482 


4.177248 


4.784588 


5.478565 


16 


2.952164 


3.425943 


3.970306 


4.594973 


5.810893 


6.180892 


17 


3.158815 


3.700018 


4.327633 


5.054470 


5.895091 


6.866040 


18 


3.379932 


3.996019 


4.717120 


5.559917 


6.643551 


7.689964 


19 


8.616527 


4.315701 


5.141661 


6.115909 


7.263342 




20 


3.869684 


4.660957 


5.604411 


^ 6.72^50^ 


^ ^.Q^ssaftf^ 



48 PEECENTAGB. 

9. Find by the table the compound interest of 1950 for 
] yr. 5 mo. 24 da., at 10^, interest payable quarterly. 

OPERATION. 

1 yr. 5 mo. 34 da. = 5 quarters of a year+2 mo. 24 da. 
10% per amium = 2J % per quarter. 
Amount for 5 yr. at 2J% = 1.131408 of prindpaL 
$950 X 1.131408 = $1074.837, amount for 1 yr. 3 mo. 
interest of $1074.837 for 2 mo. 24 da. at 10% = $25,079. 
$1074.837 + $25,079 = $1099.916, total amount. 
$1099.916 — $950 = $149,916, compound interest. 

10. Find the amount, at compound interest, of $749.26 
for 10 yr. 4 mo., at !t%y interest payable semi-annually. 

11. What sum placed at simple interest for 3 yr. 10 mo. 
18 da., at 7^, will amount to the same as $1500 placed at 
compound interest for the same time, and at the same 
rate, payable semi-annually ? 

12. At 8^, interest compounded quarterly, how much 
will $850 amount to in 1 yr. 10 mo. 20 da. ? 

13. What will $500 amount to in 20 yr. at t%y comp. int.? 

14. A father at his death left $12500 for the benefit of 
his only son, 14 yr. 8 mo. 12 da. old, the money to be paid 
him when he should be 21 years of age, with 6^ interest 
compounded semi-annually. What did he receive ? 

ANI^UAL mTEREST. 

588. Annual Interest is interest on the principal 
and on each year's interest remaining unpaid, but so 
computed as not to increase the original principal. 

It is aUowed in the case of promissory notes and other contracts 
which contain the words, " with interest payable annually,^' or with 
" compound interest. " In such cases, the interest is not compounded 
beyond the second year. 
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WMITTEX EXBItCISBS, 

. Find the annual interest and amount of 18000 
t %% per annum. 

OFEBATION. ANALYSIS.— The in- 

)0 for 5 yr. at 6^=12400. *«rest on $8000 for i 

' for 10 yr. at 6^ = $288. T "^ ^^^. ^\ff??> ^^ 
•^ ^ for 5 yr. is $2400. 

3 =$2688, Annual int. The interest for the 

18 =$10688, Amount. first year, remaming 

unpaid, draws interest 
for the second year, for 3 yr. ; that for the third year, 
that for the fourth year, for 1 yr., the sum of which 
iterest of $480 for 4 yr. + 3 yr. + 2 yr. + 1 yr. =10 yr. ; 
: of $480 at 6^ for 10 yr. is $288. Hence the total 
3st is $2400+ $288, or $2688, and the amt. is $10688. 



Ae annual interest of $1500 for 4 yr. at 7^? 

ompute the interest on the principal for the 

i rate, to which add the interest on each 

%r the time it has remained unpaid. 

9 latter, when the interest has remained 

imber of years, multiply the interest for 

Product of the number of years and half 

inished by one* 

» is 9 yr., the interest for 1 yr. should be multi- 

l) -*- 2, or 9 X 4 = 86. Since the interest for 

§ 8 years* interest, that for the second year 7 

ind the sum of the series 8 + 7+6+5 + 4+3 + 2 

500 amt. to in 10 yr., annual int., at %% ? 
iifference between the annual interest 

interest of $2500 for 6 yr. at 6^? 

of $575, at 8^ annual int.) foe ^^« 



{ 
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6. $800. Macon, June 15, 1872. 

Four years after date, for value received, I promise to pay 
Robert E. Park, or order, eight hundred dollars, with in- 
terest at seven per cent., payable annually. 

J. W. BCRKE. 

What amount is due on this note at maturity, no in- 
terest having been paid ? 

PARTIAL PAYMENTS. 

590. Partial Payments are payments in part of 
the amount of a note, bond, or other obligation. 

591* Indorsements are the acknowledgment of 
such payments, written on the back of the note, bond, 
etc., stating the time and amount of the same. 

592. A Fromissory Note is a written promise to 
pay a certain sum of money, on demand or at a specified 
time. 

593. The Malcer or Drawer of the note is the 
person who signs it. 

594. The Payee is the person to whom, of to 
whose order, the money is paid. 

595. An Indorser is a person who, by signing 
his name on the back of the note, makes himself respon- 
sible for its payment. 

596. The Face of a note is the sum of money made 
payable by the note. 

597. A Negotiable Note is one made payable to 
bearer, or to any person's order. When so made, it can 
be sold or transferred. 
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WniTTEN EXBMCISBS. 

1. 1800. New Yokk, Jan. 1st, 1874. 

One year after date, I promise to pay Caleb Barlow, or 
order, eight hundred dollars, for value received, with in- 
terest. James Dunlap. 

Indorsed as follows : April 1, 1874, 110 ; July 1, 1874, 
135 ; Nov. 1, 1874, $100. What was there due Jan. 1, 1875? 

Analysis. — The interest of |800 for 3 mo., from Jan. 1 to April 1, 
at 7%, is $14; am% $814. Since the payment is less than the in- 
terest, it cannot be deducted for a new principal without com- 
pounding' the int., which is illegal ; hence, find the int. of $800 to 
the time of the next payment, 3 mo , which is $14, and the amt. to 
that time, $828, from which deduct the sum of the two payments, 
or $45, leaving $783, a new principal. The int. of $783 for 4 mo., 
to Nov. 1, is $18.27; amt., $801.27; from which deduct the third 
payment, $100, leaving $701.27, the next principal, the amt. of 
which for 2 mo., to Jan. 1, 1874, is $709.45, sum due at that time. 

Principle. — TJie principal must not be increased by the 
addition of interest due at the time of any payment, so as 
to compound the interest. 

Upon this principle is based the rule prescribed by the 
Supreme ^Court of the United States : 

U. S. EuLE. — I. Find the amount of the given princi- 
pal to the time of the first payment, and if this payment 
equals or exceeds the interest then due, subtract it from the 
amt. obtained, and treat the remainder as a new principal. 

II. If the interest exceed the payment, find the amount 
of the same principal to a time tohen the sum of the pay- 
ments equals or exceeds the interest then due, and subtract 
the sum of the payments from that amount 

III. Proceed in the same manner with the remaining 
payments. 
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$500. Philadklphia, Feb. 1, 1875. 

2. Three months after date, I promise to pay to J. B 
Lippincott & Co., or order, five hundred dollars, with 
interest, without defalcation. Value received. 

James Mokroe. 

Indorsed as follows : May 1, 1875, $40 ; Nov. 14, 1875, 
$8 ; AprU 1, 1876, $18 ; May 1, 1876, $30. What was 
due Sept. 16, 1876 ? 

OPERATION. 

Face of note, or principal $500.00 

Interest to May 1, 1875, 3 mo., at 6^ 7.50 

Amount 507.50 

Paymeift, to be subtracted ^ 40.00 

2d principal - 467.50 

Int. of $467.50 to Nov. 14, 1875, 6 mo. 13 da. . . $15.04 

Int. of $467.50 to April 1, 1876, 4 mo. 17 da. . . 10.67 25.71 

Amount . 493.21 

Sum of payments, to be subtracted 26.00 

3d principal 467.21 

Int. to May 1, 1876, 1 mo 2.34 

Amount 469.55 

Payment, to be subtracted 30.00 

4th principal 439.55 

Int. to Sept. 16, 1876, 4 mo. 15 da., 9.89 

Amount due $449.44 

3. What was the amount due October 25, 1873, upon a 
note for $1500, dated New Orleans, April 1, 1872, and 
on which the following payments were endorsed : June 5, 
1872, $300 ; Oct. 15, 1872, $37.75 ; May 1, 1873, $97.25 ; 
Aug. 6, 1873, $495? 
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^'y^' Detroit, Not. 1, 1878. 

4. On demand, 1 promise to pay Charles Smithy or 
order, seven hundred dollars, with interest. Value re- 
ceived. Abraham Isaacs. 

Indorsed as follows : Dec. 6, 1873, 175 ; Jan. 10, 1874, 
•350; April 11, 1874, $11.25; May 15, 1874, «250. 
What was due Sept. 1, 1874 ? 



^^'i-fh' Chicago, March 15, 1874. 

5. Three months after date, we promise to pay James 
Kelly, or order, four hundred and ninety-seven ^ dollars, 
foith interest. Valus received. 

Brown, Nichols & Ca 

Indorsed as follows : Nov. 3, 1874^ $67.50 ; June 15, 
1875, $22.26 ; Aug. 1, 1875, $125 ; Sept. 15, 1876, $175. 
What was due Jan. 1, 1876 ? 

598. The following method of computation is often 
used by merchants in the settlement of notes and of iu" 
terest accounts running a year or less ; hence called the 
Mercantile Bule: 

I. Find the amount of the note or debt from its date 
to the time of settlement. 

II. Find the amount of each paymsnt from its date 
to the time of settleinetit. 

III. Subtract the sum of the amounts of payments from 
the amount of the note or debt. 

An aocanite spplicstion of this rale requires that the time shonld be reduced 
to daySy and that the interest should be computed by the i-ule for days (574). 

For the Vermont State method of compatation, and also of assessing taxes. 
Bee pages 837-S81. 
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1. On a note for $600 at 7%, dated Feb. 15, 1874, were 
the following indorsements : March 25, 1874, $150 ; June 
1, 1874, $75 ; Oct 10, 1874, $100. What was due Dec. 31, 

1874 ? 

OPERATION. 

Am't of $600 from Feb. 15 to Dec. Sly 310 da.^ $636.71 

*' " $150 *• Mar. 35 " " 281 da., $158.08 

" " $75 " June 1 " " 313 da., 78.06 

'• '* $100 •• Oct. 10 " ** 82 da., 101.57 337.71 

Balance dae>Dec. 31, 1874, $299.00 

2. A note for $950, dated Jan. 25, 1876, payable in 
9 mo., at 7^ interest, had the following indorsements : 
March 2, 1876, $225 ; May 5, 1876, $174.19 ; June 29, 
1876, $187.50; Aug. 1, 1876, $79.15. What was the 
balance due at the time of its maturity ? 

3. Payments were made on a debt of $1750, due April 5, 
1875, as follows : May 10, 1875, $190 ; July 1, 1875, 
$230 ; Aug. 5, 1875, $645 ; Oct. 1, 1875, $372. What 
was due Dec. 31, 1875, interest at 6% ? 

DISOOUI^T. 

599. Discount is d. certain per cent deducted from 
the price-list of goods, or an allowance made for the pay- 
ment of a debt or other obligation before it is due. 

600. The Present Worth of a debt payable at a 
future time without interest, is such a sum as, being put 
at legal interest, will amount to the debt when it becomes 
due. 

601. The True Discount is the difference between 
the whole debt and the present worth. 
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603. 1. What IS the present worth of a debt of 1224^ 
to be j>diil in 2 yr., at 6^ ? 

Analysis.— Since in 2 yr., at 6J&, the int. is .12 of the principal, 
the ami is 1.12 of it ; therefore, $224, the debt, is 1.12, or ^ of 
the present worth, and |^, or the present worth itself, is $200. 
Or, since $1.12 is the amt. of $1, $224 is the amt. of as many dol- 
lar8.as $1.12 is contained times in $224, or $200. (578.) 

What is the present worth 

2. Of $315, due in 10 mo., at %% ? 

3. Of $570, due in 2 yr., at 1% ? 

4. Of $408, due in 3 mo., at 8^ ? 

5. Of $51, due in 4 mo., at 6^ ? 

6. Of $440, due in 2 yr., at 5^ ? 
Find the true discount at 6^, 

7. Of $1019, due in 3 mo. 24 da. ' ^ 

8. Of $102.20, due in 4 mo. 12 da. 

9. Of $5035, due in 1 mo. 12 da. 

WBITTBK BXBJtCI8B8, 

603. 1. What are the present worth and the true dis- 
count, of $362.95, payable in 7 mo. 12 da., at Q% ? 

^ ofb:ration. 

Amt. of $1, for 7 mo. 12 da., at 6^ = $1,037 
$362.95 H- $1,037 = 350 times. 
$1 X 350 = $350, Present Worth. 
$362.95 — $350 = $12.95, True Discount. 

Akalysis. — Since the amount of $1 for 7 mo. 12 da. at 6^ is 
$1,037 (579), $362.95 is the amount of as many dollars as $1,037 
is contained times in $362.95, or 350 times. Hence the present 
worth is $350 ; and the Prm discount is $362.95 — $350, or $12,95. 
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2. What is the present worth of a debt of 1287.75 to be 
paid in 3 mo. 18 da. at 7% ? 

3. What is the tme discount on a debt of $2202.90 due 
in 8 mo. 12 da. at 7^ ? 

Rule. — I. Divide the debt by the amount of II for the 
given rede and timey and the quotient is the present worth. 

II. Subtract the present worth from the deUy and the 
remainder is the true discount. 

FoBMULA. — Present Worth = Debt -r- Amt of $1. 

Hence the present worth is the principal of which the true dis- 
count is the interest, and the whole debt the amount. 

4. Bought a house and lot for $19500 cash^ and sold 
them for $22000, payable one-fourth in cash and the re- 
mainder in 1 yr. 6 mo. How much ready money did I 
gain, computing discount at %% ? 

5. A merchant buys goods for $4200 on 4 mo. credit, 
but is offered a discount of 3^ for cash. If money is 
worth \% a month, what is the difference ? 

6. Bought a bill of lumber amounting to $3500, on 
6 mo. credit ; 2 months afterward paid on account $1500, 
and 1 month later, $1000. Find the present worth of 
the balance, at the time of the second payment, int. at T%. 

7. A merchant holds two notes, one for $356.25 due 
Dec. 1, 1875, and the other for $497.50, due Feb. 1, 1876. 
What would be due him in cash on both notes Sept. 15, 
1875, at 6^ ? 

8. A bookseller bought $300 worth of books at a dis- 
count of 33^;^ from list prices, and sold them at the reg- 
ular retail price, on 6 mo. time. Money being worth 6jJ, 
what per cent, profit did he make ? 
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9. A specalator boaght 230 bales of cotton, each bale 
containiug 470 lb., at. llf cents a pound, on a credit of 
9 mo. He at once sold the cotton for $13000 cash, and 
paid the pros, worth of the debt at 7%. What was his gain ? 

10. Which is the more profitable, to buy flour at $8.75 a 
barrel on 6 mo. credit, or at $8.60 on 2 mo., money being 
worth 7^? 

11. A person sold goods to the amount of $3750, 15^ 
payable in cash, 25^ in 3 mo., 20^ in 4 mo., and the re-^ 
mainder in 6 mo. What ready money would discharge 
the whole debt, money being worth 6% ? 

BANK DISCOUNT. 

604. A BanU is a corporation chartered by law for 
the safe-keeping and loaning of money, or the issuing of 
bills for circulation as money. 

605. Sank Sills or JSotes are promissory notes 
issued by banks, and payable on demand. 

A bank which issues notes to drcah&te as monej is called a Bank 
of IsHue; one which lends money by discounting notes, a Bank of 
DiseouTU ; and one which takes charge of money belonging to other 
parties, called depositors, 9, Savings Bank, or Bank of Deposit. 
Some banks perform two and others all of these duties. 

606* Sank Siscount is a deduction made for 
interest in advancing money upon a note not due, or pay- 
ment by a borrower, in advance, of interest upon money 
loaned to him. It is equal to the interest at the given 
rate for the given time (including the days of grace) on 
the whole sum specified to be paid. 

607. Says of Grace are the three days allowed 
by law for the payment of a note after the expiration of 
the time specified in the note. They are counted in by 
bankers in discounting notes. 
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608, The Maturity of a note is the expiration of 
the whole time, including the days of grace. 

609. The Term of Uiscount is the time from the 
discount of a note to its maturity. 

610. A Sank Check is a written order for money 
by a depositor, upon a bank. 

611, The Proceeds or Avails of a note is the 
sum received for it when discounted, that is, the face of 
the note less the discount. 

613. A Protest is a formal declaration in writing, 
made by a Notary-Public, at the request of the holder of 
a note, to give legal notice to the maker and the iudorsers 
of its non-payment. 

1. The failure to protest a note on the third day of grace relea3e8 
the indorsers from all obligation to pay it. 

2. If the third day of grace or the maturity of a note occurs on 
Sunday or a legal holiday, it must be paid on the day previous. 

3. The transaction of borrowing money at a bank is conducted 
as follows : The borrower presents a note, either made or indorsed 
by himself, payable at a specified time, and receives for it a sum 
equal to the face less the interest for the time it has to run, in- 
cluding the days of grace. A note for discount at a bank must be 
made payable to the order of some person, by whom it must be 
indorsed. When the note bears interest, the discount is computed 
on its face plus the interest for the time it has to run. 

613. Bank discount being simple interest, the follow- 
ing are corresponding terms : 
The Face of the Note is the principal. 
The Term of Discount is the time. 
The Sank Discount is the interest 
The Proceeds is the principal less the interest 
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614. To find the bank discount and proceeds, of 
a note. 

OHAI, MXEItC IS E8, 

1. What is the bank discount on a note for 12000 due 
in 2 mo. 15 da. at 6%, and the proceeds ? 

Analysis.— After adding 3 da., the time is 2 mo. 18 da. ; the in- 
terest for which at 6% is .013 of the principal ; .018^ of $2000 is $26, 
the hank discount, and $2000 — $26 equals $1974, or the proceeds. 

What are the bank discount and the proceeds of a note 

2. Of $80 for 5 mo. 27 da., at 7^ ? 

3. Of $100 for 2 mo. 21 da., at 6^ ? 

4. Of $200 for 8 mo. 9 da., at 7^ ? 
6. Of $150 for 4 mo. 21 da., at 6% ? 
6. Of $100 for 30 da., at 6% ? 

WBITTEJfT EXERCISES. 

615. 1. Bequired the bank discount and proceeds of 
a note for $1250 due in 90 days, at 7^. 

OPERATION. 

$1250 X .0? ^ ^g _ $22.32rBaiik Discount 

ODD 

$1250 — $22.32 = $1227.68, Proceeds. 

Analysis. — ^The interest of $1250 for 03 da., at 7%, reckoning 
865 da. to the year, is $22.32, which is the bank discount If 360 da. 
are reckoned to the year, the bank disc't is $22,604. Deducting the 
bank disc't from the face of the note, the remainder is the proceeds, 

EuLE. — I. Compute the interest on the face of the note 
{or if it bears interest, on its amount at maturity), for 
three days more than the specified time, and the result is 
the bank discount. 

II. Subtract the discount from the face of the note, or 
its amount at maturity, and the remainder is the proceeds. 



{ 
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2. What is the bank discount, and what is the pro- 
ceeds of a note for $597.50, due in 60 da., at 6% ? 

3. What will be the proceeds of a note for $1615, due 
in 90 da. with interest at 11%, discounted at the Nassau 
Bank in New York ? 

4. Sold a farm, containing 173 A. 95 P., for $62 J an 
acre, and received payment as follows : $2000 cash, and 
the balance in a note payable in 5 mo. 18 da. at 7% inter- 
est, which was discounted at a bank. How much ready 
money 4id the farm bring ? 

Find the date of maturity, the term of discount, and 
the proceeds of the following : 

$957^. Chicago, July 27, 1875. 

5. Three months after date, I promise to pay to the 
order of D. L. Moody, nine hundred fifty-seven and ^ 
dollars, for value received. 

•Discounted Aug. 10, at S%. William Thomson. 

$916^. San Francisco, Feb. 5, 1874. 

6. Two months after date, we jointly and severally 
agree to pay C. H. Thomas, or order, nine hundred six- 
teen and -^ dollars with interest at S%, value received. 

Discounted at Marine Bank, James Babnes. 

Feb. 21, at 10^. George Childs. 

$1315,%. New York, May 1, 1875. 

7. Ninety days after date, I promise to pay to the 
order of Ivison, Blakeman, Taylor & Co., one thousand 
three hundred fifteen and ^ dollars, for value received. 

Discounted May 15, at 7^. William Hewson. 

* Banks usually count the actual numl)er of days in the given time, and 
865 days to the year. 
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$1250. Boston, June 13, 1876. 

8. Six months after date, I promise to pay Knight, 
Adams & Co., or order, twelve hundred fifty dollars, with 
interest at 6 per cent., value received. 

Discouijted at a broker's, Geo. B. Damon. 

Nov. 15, at 6^ 

616. The proceeds and time of a note giveny to 
find the fkce. 

OBAIi EXESBCISE8. 

1. For what sum must a note be drawn, at 2 mo. 15 da., 
at 6^, so that the proceeds when discounted may be 1987 ? 

Analysis. — ^The bank discount for 2 mo. 18 da. at 6^ is .013 of 
the face of the note, and the proceeds most therefore be 1 — .013, 
or .987 of the face ; and if .987 of the face is $987, the whole face 
of the note is $1000. 

Required the face of a note, so that the proceeds may be 

2. $972, for 4 mo. 21 da. at 1%. 

3. $194, for 5 mo. 27 da. at 6^. 

4. $97.60, for 3 mo. 15 da. at S%. 

5. $980, for 4 mo. 21 da. at 5^. 

6. $184, for 9 mo. 15 da. at 10^ 

WRITTEN JEXnnCISES, 

617. 1. What must be the face of a note at 9 mo. 
27 da., interest S%, so that the proceeds may be $448 ? 

OPEBATION. 

The bank discount of $1 for 10 mo. at S% is $.066|. 
The proceeds of $1 = $1 — $.066f or $.933-1. 
Hence $448 -r- .933^ = $480, the face of the note. 

2. What is the face of a note at 30 da., the proceeds of 
which, when discounted at bank, at 7^, are %14a^ '. 
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BuLE. — Divide the given proceeds by the proceeds of tl 
for the time and rate given; the quotient is the face of 
the note. 



Formula. — Face = Proceeds ~- (1 — Bate x Time). 

3. Find the face of a 3 mo. note the proceeds of which, 
discounted at 2% a month, is $675. 

4. The proceeds of a note are $1915.75, the time 3 mo., 
and the rate of interest 11% ; what is the face of the note ? 

5. Bought merchandise for $2250, cash ; for what sum 
must I draw my note at 3 mo., so as to obtain that sum 
at the bank, interest at 7% ? 

6. The avails of a 3 months note, when discounted at 
7^%, were $315.23 ; what was the face of the note ? 

7. For what sum must a note dated April 5, for 90 da., 
be drawn, so that when discounted at 7%, on April 21, 
the proceeds may be $650 ? 

8. For how much niust I draw my note at 90 da., in 
order that when discounted at a bank, at 7%, its avails 
will pay for 137^ yd. of cloth at $2| a yard? 

SAVINGS-BANK ACCOUNTS. 

618, A Savings-Bank is designed chiefly to ac- 
commodate depositors of small sums of money. 

Interest is aUowed semi-annually on all sums tliat have been on 
deposit for a certain time, if not drawn out before the regular day 
of paying interest — generally on the Ist of January and of July. 

Savings-banks generally allow interest only from the commence- 
ment of each quarter ; but in some banks money deposited pre- 
vious to the 1st day of any month draws interest from that date to 
the day of declaring interest dividends, provided it has not been 
previously withdrawn. 
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619. 1. A person had on deposit Jan. 1, 1874, $150. 
His subsequent deposits were, Feb. 3, $35 ; March 29, 
$20 ; April 10, $43 ; May 15, $26. His drafts during the 
same time were, Jan. 15, $50 ; Feb. 27, $15 ; April 19, 
$45. What interest was due July 1st, at 6^ ? 

OPERATION. 



Date of 
Int paym'te. 


Balance 
l0t of month. 


Smallest Bal. 
daring mo. 


Interest 
for 1 month. 


Smallest Bal. 
dttr'g Q'rter. 


Interest for 
1 Quarter. 


Jan. 1 


$150 










Feb. 1 


100 


$100 


$.50 






Mar. 1 


ISO 


100 


.50 






Abb. 1 


140 


120 


.60 


$100 


$1.50 


May 1 


138 


138 


.69 






June 1 


164 


138 


.69 






July 1 


164 


164 


.83 


188 


2.07 



$8.80 



$8.57 



Balance dae, with int. by monthly periods, $167.80. 

quarterly '* $167.57. 



<< 



tt 



it 



it 



t€ 



Analysis. — ^At the end of January, the balance due is $100, which 
having been on deposit for the month, draws interest for 1 mo. ; at 
the end of February, the balance is $120 ; but the smallest balance 
during the month is $100 ; hence interest is allowed only on that 
sum. The same principle applies to the other balances. If only 
qiuirt&rly periods of interest are allowed, the interest is calculated 
at the end of each, quarter on the smallest balance during the quar- 
ter, or, in this case, on $100, April 1, and $138, July 1. 

2. Find the balance, due July 1, on the following 
account : Deposits, Jan. 15, $175 ; April 10, $60 ; May 31, 
$110. Drafts, March 5, $75 ; May 1, $35 ; June 10, $50. 
Interest at 6%, from the 1st day of each month- 
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3. A person deposits in a savings-bank the following 
sums: Jan. 1, $350; Feb. 5, $150; March 15, $75; 
May 10, $30 ; June 15, $100. During the same tii^e he 
draws, Jan. 15, $150 ; Feb. 10, $200 ; March 31, $50 ; 
June 1, $75. What interest at 6%, payable from the 1st 
of each month, must be added to the account July 1 ? 

4. Balance the following, Jan. 1, 1875 : Balance due to 
Margaret Brown, July 1, 1874, $275. Deposits received 
as follows : Aug. 1, $125 ; Sept. 15, $57 ; Oct. 10, $350. 
Drafts paid : July 15, $100 ; Sept. 1, $150 ; Nov. 15, 
$68 ; Dec. 15, $125. Interest at 6%, from the 1st of each 
quarter, July 1 and Oct. 1. 

EuLE. — At the end of each term compute the interest for 
the term oil the smallest balance on deposit at any time 
during the quarter ; and at the end of each period of six 
months add to the balance of principal the whole amount of 
interest due, and the sum will be the principal at the com- 
mencement of the next six m>onths. 

5. How much was due Jan. 1, 1876, on the following 
account, allowing interest, computed from the 1st of each 
quarfer, Jan. 1 to July 1, at 6^ per annum ? 

Dr. Qreeitwich Savings Bank, in acct. with Mart Williams. Or. 



1874. 








1874. 








Jan. 1 


To Cash . 


$136 


00 


Sept. 15 


By Check 


$75 


00 


Mar. 17 




25 


00 


1875. 








Aug. 1 


€t it 

• 


87 


50 


Jan. 20 


it it 


37 


50 


1875. 








Mar. 3 


t< t< 


50 


00 


June 11 


€€ €€ 

9 


150 


00 










Nov. 17 


€€ «< 

• 


72 


00 




^ 
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SYNOPSIS FOE REVIEW. 



( 1. Interett. 2. Principal. 3. Bate. 



10. IirrEBBST. 






11. comfouitd 
Interest 

12. Annual 
Interest 



( 4. Amt. 5. Legal Int. 6. Usury. 

2. Corresponding Elements. 

3. 1. Principle. 2. Rule, I, II, HI. 

4. Relations between Time ) j jj jxx j^r 
and Interest. ) ' ' ' 

5. 569. Rule, I, II, III, IV. 

7. Accurate Interest. Rule, 
r 576, 1 . Bvie. 2. Formula. 

8. Problems. J ^^^' ^' ^«^- ^' ^<>^^«- 
I 580, 1. Rvle. 2. Formtda. 

I 582. l.Bule. 2,Formvla. 

> j 1. Definitions — Compound Interest. 

. I 2. Rule, I, II, III. 

j 1. Definitions. 

. ( 2. Rule, I, II. 

1. Part. Pay*U. 2. IndorwnCtB. 

3. Promissory Note. 4. Maker 

or Drawer, 5. Payee. 6. In- 

j dorser, 7. i^cwa <>^ a jy<?to. 

[ 8. Negotiable Note. ^ 

2. Principle. U. S. Rule, I. II. Merc. Rule. 

j 1. Discount. 2. PreseiU Worth. 
( 1. Defs. I g ^^^ Discount. 

\ 2. Rule, I, II. 

^ t . BamJe. 2. JSanib BiUs or Notes, 
3. PanA; Discount, 4. 2>«y« ^/^ 
Grace. 5. Maturity of Note. 
6. Term of Discount. 7. Bank 
Cheek. 8. Proceeds or AvaUs, 
9. Protest, 
2. Corresx>onding Terms. 
a 614. Rule, I, II. 
4. 616. Rule 
16. Sayings-Bank Accounts— Rule. 



r 1. Defs. 



13. Partial 
Payments. 



i 



14. Discount. 



f 



1. Defs. < 



15. Bank Dis 

COUNT. 



< 
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631. A Co7*poration is an association of indi- 
viduals authorized by law to transact business as a single 
person. 

633. A Charter is the legal acfc of incorporation 
defining the powers and obligations of the body incor- 
porated. 

633. The Capital Stock of a corporation is the 
capital or money contributed, or subscribed to carry on 
the business of the company. 

634. Certificates of Stock or Scrip are the 

papers dr documents issued by a corporation, specifying 
the number of shares of the joint capital wbich the 
holders own. ^ 

635. A Share is one of the equal parts into which 
capital stock is divided. 

The value of a share in the original contribution of capital varies 
in different companies. In bank, insurance, and railroad compa- 
nies, it is usually $100. 

636. Stocks is a general term applied to shares of 
stock of various kinds, Government and State bonds, etc. 

Stockholders are the owners of stock, either by original title or by 
subsequent purchase. The stockholders constitute the company. 

637. The Par Value of stock is the sum for which 
the scrip or certificate was issued. 

638. The Market Value of stock is the sum for 

which it can be sold. 
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Stock is at par when it can be sold for its original or face value, 
or 100^ ; it is above par, or at a premium, when it will bring more 
. than its ifuse value ; and it is below par, or at a discount, when it 
sells for less than its face value. Thus, when stock is at par, it is 
quoted at 100 ; when it is 5^ above par, at 105 ; and when it is 5% 
below par, at 95. 

639, Premium, Discount^ and Brokeraffe 

are each o, percentage computed upon the par value of the 
stock as the base. 

630. A Stock Broker is a person who buys and 
sells stocks^ either for himself^ or as the agent of another. 

631. Stock-jobbing is the buying and selling of 
stocks with the view to realize gain from their rise and 
fall in the market. 

633. An Installment is a portion of the capital 
stock required of the stockholders as a payment on their 
subscription. 

633. An Assessment is a sum required of stock- 
holders, to meet the losses, or to pay the business expenses 
of the company. 

634« A Dividend is a sum paid to the stockholders 
from the profits of the business. 

Dividends and assessments are a percentage computed upon the 
par value of the stock as the base, 

635. J!fet Earnings are the moneys left from the 
profits of a business after paying expenses, losses, and the 
interest upon the bonds. 

636. A Bond is a written instrument securing the 

payment of. a sum of money at or before a specified time. 

The principal bonds dealt in by brokers are Government, State, 
City, and Railroad bonds. 
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637. 17. 8. Bands are of two kinds ; yiz., those 
which are payable at a fixed date, and those which, while 
payable at a fixed date, may be paid at an earlier specified 
time, as the Government may elect. 

1. The former are quoted in commercial transactions by the rate 
of interest which thej bear ; thus. United States bonds bearing 6% 
interest are quoted U. B, 6*8. The latter are quoted in commercial 
transactions bj a combination of the two dates ; thus, U. 8. 5-2(f%^ 
or XJ. 8. 6*8 S'SO, means bonds of U. S. bearing 6 % interest, and pay- 
able at any time from 5 to 20 years, as the Government may choose. 

2. When it is necessary to distinguish different issues bearing the 
same rate of interest, the year at which they become due is also 
mentioned ; thus, U. 8. 5*8 of *71 ; U. 8, 6*8 ef '7^ ; XT. 8, 6*8, 5-20, 
of 84; U. 8 6*8,6-$0, of* 86. 

8. The 5.20's were issued m 1862, '64, '65, '67, and '70. They 
bear interest at 6%, paid semi-annually in gold, except the issue of 
1870, called 5's of '81, which bear int. at 5% , paid quarterly in gold. 

4. Bonds issued by States, dties, etc., are quoted in a similar 
manner. Thus, 8. C. 6*8 are bonds bearing 6% interest, issued by 
the State of South Carolina. 

638. A Coupon is a ca*tificate of interest attached 
to a bond, to be cut ofi and presented for payment when 
the interest is due. 

639. Currency is a term used to denote the circu- 
lating medium employed as a substitute for gold and 
silver. It consists, at present, in the United States, of 
U. S. Legal-tender Notes, or ^^ Greenbacks," and the 
Bills issued by the Nat. Banks, and secured by TJ. S. Bonds. 

If from any cause the paper medium depreciates in value, gold 
becomes an object of investment, the same as stocks. Gold being 
of fixed standard value, its fluctuations in price indicate changes 
in the value of the currency. Hence, when gold is said to be at 
Si premium, currency is virtually below par, or at a diaeoutU. 
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OBAZ EXEBCISE8. 

640. 1. Find the cost of 100 shares of Chicago and 
Bock Island fiailroad stock at 90 ; brokerage \%. 

Akaltbis. — Since the cost of one share is 90% of $100, or $90, 
the cost of 100 shares is 100 times |90, or $9000, to which add the 
brokerage, \% oi $10000, or $12^, and the sam $9012]^, is the entire 
cost of the stock. 

2. What cost 50 shares of N. Y. Central E. E. Stock, 
at par ; brokerage, \% ? 

3. Find the cost of 10 shares of Bank Stock at 104 ; 
brokerage \%, 

4. What is the cost of $2000 U. S. 6's 6-20, at 112 ; 
brokerage \% ? 

641. 1. A broker has $5010 to invest in bank stock at 
25^ premium ; how many shares can he buy, charging \% 
for brokerage ? 

AnalVsis. — Since the stock sells at 25% premium, each share 
with brokerage will cost $125^ ; hence he can buy as many shares 
as $125^ are contained times in $5010, or 40 shares. 

2. A speculator inyested $52000 in Ohio and Missis- 
sippi E. E. stock at 25J, allowing \% brokerage ; how 
many shares did he buy ? 

3. If I invest $2350 in U. S. 6's, '81, at 11 7|, broker- 
age \%, how many $1000 bonds do I receiye ? 

642. 1. A man bought a number of shares of mining 
stock at 60, and sold the same at 68, and gained $800 
by the transaction. How many shares did he buy ? 

ANALTSis.^Since he bought at 60% and sold at 68%, he gained 
8% of the par value ; hence $800 is 8% of $10000, the par value^i 
and the number of shares at $100 each is 100. 
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2. Bought B. B. stock at 90, and sold at par, gaming 
$1000. Eequired the number of shares. 

3. I purchased stock at 110 and sold at 98, losmg 
$1200. How many shares did I buy ? 

4. A broker bought some stock at par, and sold it 
at 95, losing $2000. How many shares did he buy ? 

643. 1. What sum must be invested in California 7's, 
at 110, to obtain therefrom an annual income of $1400 ? 

AifALTSis. — Since the annual income is $7 on each share, the 
number of shares must be equal to $1400 + $7, or 200 shares ; and 
200 shares at $110 amount to $22000, the required investment. 

2. What sum must I invest in stock at 115, paying 
10^ yearly dividends, to realize an income of $2000 ? 

3. What sum must be invested in N. Y. 7's at 103^, 
in order to receive therefrom an annual income of $2100 ? 

644. 1. What per cent, does money yield which is 
invested in S% stock at 120 ? 

Aif ALYSis. — Since each share costs $120, and pays $8 income, the 
per cent, will be j^, or ^ of 100%, equal to 6f %. 

2. What per cent, does stock yield when bought at 
90, paying 6% dividends ? When bought at 75 ? At 120 ? 

3. What per cent, of interest does stock yield, which 
pays 6% semi-annual dividends, if bought at 150 ? At 
140? At 120? 



645. 1. What should be paid for stock yielding 
dividends, in order to realize an annual interest on the 
investment of S% ? 

Aif ALY8I8. — Since the annual dividend on each share is $6, this 
must be 8% of the sum required ; and if 8% is $6, 1% is $f, and 
100% is $75. Hence the stock must be boug^ht for 75. 
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2. For what most stock that pays 11% dividends be 
bought to realize lOjg interest ? 9%? S%? 

3. For what should Missouri 6*s be bought to pay 6% 
interest? 5i%? 6^^? S%? 

646. 1. How much currency can be bought for $500 
in gold, when the latter is at a premium of 10^ ? 

Akaltsis. — Since $1 in gold is worth $1.10 in currency, $500 in 
gold is worth 500 times $1.10, or $550. Hence, etc. 

2. How much currency can be bought for $200 in 
gold, when the latter is at a premium of 9% ? 

3. What is $1000 in gold worth in currency, when 
the former is at a premium of 12^ ? OfO^^? OflO^^? 

647. 1. How much gold can be bought for $440 in 
currency, when the former is at a premium of 10^ ? 

Analysis.— Since $1 in gold is worth $1.10 in currency, $440 
will buy as many dollars in gold as $1.10 is contained times in 
$440, or $400 in gold. Hence, etc. 

2. How much gold selling at 9% premium will $1090 
in currency buy ? $218 ? $654 ? 

3. How much gold at 11^ premium will $444 buy ? 

WJiITT£!Jfr BXEnCISBS, 

648. Find the cost 

1. Of 220 shares of bank stock, the market value of 
which is 103f , brokerage \%. 

Operation.— <103}% +i%) of $100 = $104, cost of 1 share. 
$104 X 220 = $22880, cost of 220 shares. (640.) 

Formula. — Entire Cost = {Market Value of 1 Share 
+ Brokerage) x iVb. of Shares. 

2. Find the cost of 350 shares of Wesiem Union Tele- 
graph stocky market value 97|, brokerage i%. 
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3. A broker bought for me 15 one-thousand-dollar U. S. 
5-20 bonds at 112J, brokerage i%. What was their cost ? 

4. My broker sells for me 125 shares of stock at 127^. 
What should I receive, the brokerage being ^% ? 

649. Find the number of shares 

1. Of bank stock at 105, that can be bought for 125260, 
including brokerage at \% ? 

Operation.— (105% +i,%) of $100= |105J, cost of 1 share. 
$25260 -5- $105i = 240, No. of shares. (641.) 

Formula. — No. of Shares = Investment -f- Cost of 1 
Share. 

2. How many shares of N. J. Central R. R. stock at 
107i, brokerage i%, can be bought for $27000 ? 

3. How many shares of Mo. 6's at 97|, brokerage J^, 
will $21560 purchase ? 

4. Bought Pacific Mail at 29^^, and sold at 31J, paying 
^% brokerage each way. How many shares will gain $330 ? 

Operation.— (31} % - 29 J % ) - } % = IJ % , gain. 
$330 -5- $1.50 = 220, No. of shares. (642.) 

Formula. — No. of Shares = Whole Gain or Loss -7* 
Gain or Loss per Share. 

5. How many shares of stock bought at 97|^ and sold 
at 102|^, brokerage i% each way, will gain $990 ? 

6. Lost $1680 by selling N. Y. Central at 101 that cost 
104. Brokerage being i% each way, how many shares did 
I sell ? 

7. How many shares of the Bank of Commerce bought 
at 110|^ and sold at 116f, brokerage i% on the purchase 
and the sale, will gain $1200 ? 
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650. find the amount of investment 

1. In U. S. 5's, of '81, at 111, so as to realize therefrom 
an annual income of $2500 ? 

Operation. — $2500 -5- $5, income on 1 share = 500, No. of shares. 
$111, price of 1 share x 500 = $55500, investment. (643.) 

Formula. — Investment = Price of 1 Share x iVb. of 
Shares. 

2. What sum must be invested in Tennessee 6's at 85, 
to yield an annual income of $1800 ? 

3. How much money must be invested in any stock at 
105^^, which pays 5% semi-annual dividends, to realize an 
annual income of $2000? 

4 What sum invested in stock at $63 per share, will 
yield an income of $550, the par value of each share being 
$50, and the stock paying 10^ annual dividends ? 

651. Find the rate per cent, of income, realized 

1. From bonds paying S% interest, bought at 110. 

Operation. — $8, interest per share -s- $110, cost per share = 
.07A. orT^x?^. (644.) 

Formula. — Rate % of Income = Interest per Sliare -f- 
Cost per Share. 

2. If stock paying 10^ dividends is at a premium of 
12^^^, what per cent, of income will be realized on an in- 
vestment in it ? 

3. Which will yield the better income, 8^ bonds at 110, 
or5'sat75? 

4. Which is the more profitable, and how much, to buy 
New York 7's at 105, or 6 per cent, bonds at 84? 
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5. What per cent, of income does stock paying 10^ 
dividends yield, if bought at 106? 

6. What per cent, will stock which pays 6% dividends 
yield, if bought at a discount of 15% ? 

7. What rate per cent, of income shall I receive, if I 
buy U. S. 5's at a premium of 10^, and receive payment 
at par in 15 years ? 

653. Find at what price stock must be bought 

1. That pays 6% dividends, so as to realize an income 
of 7i% on the investment. 

Operation.— .06 + .075 = .80 or 80%, price of stock. (645.) 

Formula. — Price of Stock = Dividend -r- Rate of In- 
come. 

2. What must be paid for 5% bonds, that the invest- 
ment may yield 8jg? 

3. How much premium may be paid on stock that pays 
10^ dividends, so as to realize 1\% on the investment ? 

4. What must I pay for Government 5's of ^81, that my 
investment may yield 7^? 

5. At what price must stock, of the par value" of $50 a 
share, and that pays 6^ dividends, be bought, to yield an 
income of 7}% ? 

6. At what price must 6^ stock be bought, to pay as 
good an income as %% stock bought at par ? As 9^ stock ? 

653. Find the value in currency y 
1. Of $3750 in gold, quoted at llOf 
Operation.— $1,101 ^ 3750 =$4143. 75, value in cunency. (646.) 
Formula. — Total Value in Currency = Vdlus of $1 in 
Ourrewoy x JVb. of Dollars in Gold. 
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2. Find the value of 14975 in gold^ at a premium of 

n%? 

3. What is the semi-annual interest of $8000 6% gold- 
bearing bonds worth in currency, when gold is at lllf ? 

4. A merchant bought a bill of goods, for which he 
was to pay $7000 in currency, or $6625 in gold. Gold 
being at 109|, which is the better proposition, and how 
much in currency ? 

654. Find the value in gold, 

1. Of $2150 in currency, when gold is at a premium of 

Operation.— $2150 -^ 1.105 = $1945.70, value in gold. (647.) 

Formula. — Total Value in Gold = Amt. of Currency 
-=- (1 + Premium). 

2. What is $4500 in currency worth in gold, when the 
latter is at a premium of 12^^ ? At 11^^ ? At 9^% ? 

3. How much money must be invested in U. S. 6's at 
111, when gold is quoted at llOi^, in order to obtain a 
semi-annual income of $2210 in currency ? 

4 The Mechanics Bank of New York having $109737.50 
to distribute to the stockholders, declares a dividend of 
^i% 9 what is the amount of its capital ? 

5. A man owns a house which rents for $1450, and the 
tax on which is 2|^ on a valuation Qf $8500. He sells 
for $15300, and invests in stock at 90, that pays 7% divi- 
dends. Is his yearly income increased or diminished, 
and how much ? 

6. If I have $36500 to invest, and can buy N. Y. Cen- 
tral 6's at 85, or N". Y. Central 7*s at 95, how much more 
profitable will the latter be than the former ? 
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7. Which is the better investment, a mortgage for 3 jrr. 
of $5000, paying 7^ interest, and purchased at a discount 
of 6%, or 50 shares of stock at 95, paying S% dividends, 
and sold at the expiration of 3 years at 98 ? 

8. Henry Ivison, through his broker, invested a certain 
sum of money in New York State 6's at 107^, and twice 
as much in IT. S. 5's, of '81, at 98^, brokerage in each 
case i%. The annual income from both investments was 
$3348. How much did he invest in each kind of stock? 

9. A gentleman invested $12480 current funds in 
U. S. 5-20's of '85, at 104. What will be his annual 
income in currency when gold is 110 ? 

IlsrSUEA:N"OE. 

655. Insurance is a contract of indemnity against 
loss, or damage. It is of two kinds : insurance on prop- 
erty, and insurance on life. 

656. The Insurer or Underwritei^ is the party 
who takes the risk or makes the contract. 

657. The Policy is the written contract between the 
parties. 

658. The Premium is the sum paid for insurance, 
and is a certain per cent, of the sum insured. 

659. Insurance business is generally conducted by Companies, 
wbicb are either JotTUstock Companies, or MtUucU Companies. 

A Stock Insurance Company is one in which the capi- 
tal is owned by individuals called stockholders. They alone share 
the profits, and are liable for the losses. 

A Mutual Insurance ComjHiny is one in which the profits 
and losses are divided among those who are insured. 

Some companies are conducted upon the Stock and Mviual plans 
combined and are called Mixed Companies. 
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Insurance on property is principally of two kinds : Fire 
InsurancBy and Marine and Inland Insurance, 

660. Fire Insurance is indemnity for loss of 
property by fire. 

661. Marine and Inland Insurance is in- 
demnity for loss of vessel or cargo, by casualties of navi- 
gation on the ocean, or on inland waters. 

Transit Insurance refers to risks of transportation by land only, 
or partly by land and partly by water. The same policy may cover 
both Marine and Transit Insurance. 

Stock Insurance is indemnity for the loss of cattle, horses, etc. 
Most insurance companies will not take risks to 'exceed two-thirds 
or three-fourths the appraised value of the property insured. 

When only a part of the property insured is destroyed or dam- 
aged, the insurers are required to pay only the estimated loss ; and 
sometimes the claim is adjusted by repairing or replacing the 
property, instead of paying the amount claimed. 

663. The operations are based on the principles of 
Percentage, the corresponding terms being as follows : 

1. The Sase is the amount of insurance. 

2. The Hate is the per cent, of premium. 

3. The I^ercentage is the premium. 

OBAJj EXBJRCISES. * 

' 663. 1. How much must be paid for insuring a house 
and furniture for $4000, at \^% premium ? 

Analysis. — Since the premium is 1J%, or ^^, equal to ^ of 
the sum insured, the premium on $4000 will be ^ of $4000, or 
$50. Hence, etc. (510.) 

2. What will be the annual premium of insurance, at 
i%y on a building valued at $8000 ? 
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3. What will be the cost of insurmg a quantity of flour, 
valued at $1500, at i% ? 

4. What must be paid for insuring a ease of merchan- 
dise, worth $640, at 2^% ? 

5. A man owns f of a boat-load of com valued at 
$1800, and insures his interest at H%, What premium 
does he pay ? 

6. Paid $6 for insuring $300 ; what was the rate ? 

Analysis. — Since the premium on $800 is $6, the premium on 
$1 is T^ of $6, or $.02, equal to 2% . Henoe, etc. (513.) 

7. Paid $12 for an insurance of $800 ; find the rate. 

8. Paid $24 for an insurance of $1000 ; find the rate. 

9. At 2%, what amount of insurance can be obtained 

for $30 premium ? 

Analysis. — Since 2% is yfu or ^ of the amount insured, $30, the 
given premium, is ^ of the amount insured ; and $30 is ^ of 50 
times $30, or $1500. Hence, etc. (516.) 

What amount of insurance can be obtained, 

10. On a house, for $75, at 3% premium ? 

11. On a boat load of flour, for $150, at i% ? 

12. On a car load of horses, for $90, at 4^% ? 

13. On a store and its contents, for $105, at 1^% ? 

IF RITTEN EXEItCISJES, 

664. Find the Premium 

1. For insuring a building for $14500, at 1\%. 
Operation.— $14500 x .015 = $217.50. (512.) 
Formula. — Premium = Amount Insured x Rate. 

Find the premium for insuring 

2. A house valued at $5700, at f ^. 

3. Merchandise for $2750, at i%. 
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4. A fishing craft, for $15000, at 1^%. 
6. If I take a risk of $25000, at 1^%, and re-insure | 
of it at 2}%, what is my balance of the premium ? 

G65. Find the Bate of Insurance, 

1. If $36 is paid for an insurance of $2400. 
Operation.— $36 -s- $2400 = .015, or Hfo . (515.) 
Formula. — Bate of Insurance = Premium -r- Sum 

Insured. 

What is the rate of insurance, 

2. If $280 is paid for an insurance of $16000 ? 

3. If $4.30 is paid for an insurance of $860 ? 

4. A tea merchant gets his vessel insured for $20000 
in the Eoyal Company, at i%, and for $30000 in the 
Globe Company, at i%. What rate of premium does he 
pay on the whole insurance ? 

666. To find the Amount of Insurance. 

1. A speculator paid $262.50 for the insurance of a 
cargo of com, at H%. For what amount was the com 
insured ? 

Operation.— $262.60 -h .015 = $17500, the sum insured. (518.) 
Formula. — Su7n Insured = Premium -i- Bate. 

2. If it cost $93.50 to insure a store for one-half of its 
value, at 1|^, what is the store worth ? 

3. Paid $245 insurance at 4^% on a shipment of pork, 
to coyer | of its value. What was its total value ? 

4. A merchant shipped a cargo of flour worth $3597, 
from New York to Liverpool For what must he insure 
it at 3^, to cover the value of the flour and premium ? 

Opeeation.— $3597 -^ (1 - .03}) or .9675 = $3717.829. (520.) 



80 PEBCENTAQE. 

5. An underwriter agrees to insure some property for 
enough more than its value to cover the premium, at the 
rate of 26 cents per $100. If the property is worth 
$22163, what should be the amount of the policy ? 

6. For what sum must a policy be issued to insure a 
dwelling-house, valued at $35000, at ^%, a carriage-house 
worth $9500, at i%, and furniture worth $4500, at |^, 
10^ being deducted from the premium^ which is to be 
covered by the policy ? 

7. A person insured his house for J of its value at 
40 cents per $100, paying a premium of $73.50. What 
was the value of the house ? 

8. A dealer shipped a cargo of lumber from Portland 
to New York ; the amount of insurance on the lumber, 
at 1^%, with the premium paid was $25200. What was 
the value of the. lumber ? 

9. A merchant had 500 bbl. of flour insured for 80^ of 
their cost, at 3J^, paying $107.25 premium. At what 
price per barrel must he sell the flour to gain 20^ 



LIFE INSURANCE. 

667. Life Insurance is a contract by which a 
company agrees to pay^ a certain sum, in case of the death 
of the insured during the continuance of the policy. 

668. A Term Life Policy is an assurance for one 
or more years specified. 

669. A Whole Life Policy continues during the 
life of the insured. 
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PTeminms may be paid annnally for life, or in 5, 10, or more 
installments (called d-payment, 10-payment policies, etc.), or the 
entire premium may be paid in one sum in advance. 

The premium is computed at a certain sum or rate per $1000 
insured, the rate varying with the age of the insured at the time 
the policy is issued. 

A policy of endowment is not in all respects an insurance policy, 
but is rather a covenant to pay a stipulated sum at the end of a 
certain period to the person named if living. 

Most companies issue a form of policy that combines the princi- 
ples of Term Life Assurance and Simple Endowment, called for 
brevity Endowment Policy. Hence, 

670. An Mndowment Policy is one in which 
the assurance is payable to the person insured at the end 
of a certain number of years named, or to his heirs if 
he die sooner. 

An endowment policy is reaUy two policies in one, and the 
assured pays the premiums of both. 

671. A Dividend is a share of the premiums or 
profits returned to a policy-holder in a mutual life in- 
surance company. 

673. A Table of Mortality shows how many per- 
sons per 1000 at each age are expected to die per annum. 

673. A Table of Mates shows the premium to be 
charged for $1000 assurance at the diflEerent ages. 

Such a table is based upon the table of mortality, and the proba- 
ble rates of interest for money invested, with a margin or loading 
for expenses. 

674. The following condensed table gives data from 
the American Experience Table of mortality, and the 
annual premium on the kinds of policies most in use. 
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One 

Tear 

Term 


WhoULife. 
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Payments 

daring 

life. 


Payment 

for 10 yr. 

only. 


Payment 

for 5 yr. 

only. 


Single 
Payment. 


LiFB). 

10 
years. 


85 


8.1 


7.76 


$19.89 


$43.66 


$78.87 


$336.68 


$108.91 


96 


8.1 


7.83 


90.40 


43.37 


75.85 


383.58 


104.08 


.87 


8.3 


7.88 


80.93 


44.83 


76.09 


838.88 


104.16 


S8 


8.8 


795 


31.48 


45.10 


78.18 


845.81 


104.29 


39 


8.8 


8.03 


33 07 


46.03 


79.74 


863.06 


104.43 


80 


8.4 


8.10 


33.70 


46.97 


81.86 


850.06 


104.58 


81 


8.6 


8.18 


33.85 


47.96 


88.05 


866.88 


104 75 


83 


8.6 


8.38 


24.06 


49.03 


84.80 


878.89 


104.93 


83 


8.7 


8.83 


84.78 


60.10 


86.63 


881.73 


106.11 


84 


8.8 


8.49 


35.56 


51.23 


88.53 


889.88 


105.31 


86 


8.9 


860 


86.88 


53.40 


90.40 


896.84 


106.58 


40 


9.8 


9.43 


81.80 


59.09 


101.56 


445.55 


106.90 


45 


11.8 


10.78 


87.97 


67.37 


115.03 


601.09 


100.07 


60 


18.8 


18.35 


47.18 


77.77 


131.31 


667.18 


113.68 



The actual net cost of insurance for a single year at each age 
given in the table, on the mortality assumed, is as many dollars and 
tenths of a dollar as there are deaths, but discounted for 1 year. 
Thus, at age 25, deaths 8.1 per 1000, net cost, which is $8.10, dis- 
counted at 4|% by the insurance law, $7.75. If this sum, $7.75, 
is loaded for expenses at, say 25 fc, the total premium for 1 year 
is $9.69, if at 40%, then it would be $10,85. 

In a Term Life Policy the premium may vary, increasing slightly 
each year of the term, according to the assumed increasing liability 
to decease, or it may be averaged for the term so as to be the same 
each year. 

The greater number of policies now issued by the companies are 
on the whole life plan, with equal annual premiums. 
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675. To find the amount of premium 

1. For a life policy of 15000 issued to a person 30 
years old. 

Operation.— $22.70 x 5 = $113.50. 

2. For a life policy of $7500, age being 45. 

EuLE. — Multiply the premium for $1000 assurance by 
the number of thousands. 

Formula. — Premium = Rate per $1000 x M. of thou- 
sands, 

3. Find the annual premium for an endowment policy 
of $10000, payable in 10 years, age 35. 

4. What premium must a man aged 30 pay annually 
for life, for a life policy of $5000 ? 

What premium annually for 10 years ? 
What premium annually for 5 years ? 
What premium in a single payment ? 

OPERATION. Analysis — ^Multiply the rate 

$22.70x5000= $113.50 P®^ thousand doUars, found in 

146.97x5000= 1234.85 ^«r:It r 'of ^Cslt S 
$81.36 X 5000 = $406.80 pressing the hundreds, tens, and 
$359. 05 X 5000 = $1 795. 25 units decimally. 

5. What annual premium will a man aged 35 years pay 
to secure an endowment policy for $5000, payable to him- 
self in 10 years, or to his heirs, if death occurs before ? 

6. If he dies at the beginning of the ninth year, how much 
will the assurance cost, reckoning annual interest at 6^ ? 

7. How much less would he have paid in the whole life 
(annual payment) plan, interest included ? 
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• 

8. A man aged 45 insures his life for $7500 on the sin- 
gle-payment plan, and dies 3 yr. 5 mo. afterward. How 
much less would his insurance have cost him had he in- 
sured on the annual payment plan, reckoning int. at 6^ ? 

9. A person aged 27 takes out a 10-year endowment 
policy for $5000 ; the dividends reduce his annual pre- 
miums 15% on the average. Computing annual interest at 
11% on his premiums, does he gain or lose, and how much ? 

10. A man aged 35 years took out a life policy for 
$12000, on the 5-payment plan, and died 3 yr. 6 mo. 
afterward. What was gained to his estate hy insuring, 
computing compound interest on his payments at 7%, 
also adding two dividends of $95 each ? 

TAXES. 

676. A Tax is a sum of money assessed on the per- 
son, property, or income of an individual, for any public 
purpose. 

677. A I^oll Tax or Capitation Tax is a cer- 
tain sum assessed on every male citizen liable to taxation. 
Each person so taxed is called a poll 

678. A JProperti/ Tax is a tax assessed on prop- 
erty, according to its estimated, or assessed, value. 

Property is of two kinds : Real Property, or Real Us- 
tate, and Personal Property. 

679. Real Estate is fixed property ; such as houses 
and lands. 

680. Personal Property is of a movable nature ; 
such as furniture, merchandise, ships, cash, notes, mort- 
gages, stock, etc. 
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681. An Assessor is an officer appointed to deter- 
mine the taxable value of property, prepare the assess- 
ment rolls^ and apportion the taxes. 

683. A Collector is an officer appointed to receive 
the taxes. 

683. An Assessment Roll is a schedule, or list, 
containing the names of all the persons liable to taxation 
in the district or company to be assessed, and the valua- 
tion of each person's taxable property. 

684. The Rate of I^*operty Tax is the rate per 
cent, on the valuation of the property of a city, town, 
or district, required to raise a specific tax. 

WBITTMN EXERCISES, 

685. 1. What sum must be assessed to raise $836000 
net, after deducting the cost of collection at b% ? 

Operation.— $836000 -5- .95 = $880000. (519.) 

Formula. — Sum to be raised -=- (1 — Rate of Oollection) 
=. Sum to he Assessed, 

2. What sum must be assessed to raise a net amount 
of $11123, and pay the cost of collecting at 2^ ? 

3. In a certain district, a school-house is to be built at 
a cost of $1 8500. What amount must be assessed to cover 
this and the collector's fees at 3^ ? 

4. The expense of building a public bridge was $1260.52, 
which was defrayed by a tax upon the property of the 
town. The rate of taxation was 3^ nrills on a dollar, 
and the collector's commission was 3^^. What was the 
valuation of the property ? 
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5. In a certain town a tax of $5000 is to be assessed. 
There are 500 polls^ each assessed 75 cents^ and the 
valuation of the taxable property is $370000. What will 
be the rate of property tar, and how much will be A's tax, 
whose property is valued at $7500, and who pays for 2 polls ? 

Operation.— $.75 x 600 = $375, amt. on polls. 

$5000 - $375 = " " property. 
$4625 -i- $370000 = .0125, rate of taxatioiL 
$7500 X .0125 = $93.75, A's property tax. 
$93.75 + $1.50 = $95.25, A's whole tax. 

Rule. — ^I. Find the amount of poll tax, if any, and 
subtract it from the whole amount to be assessed j the 
remainder is the property tax. 

II. Divide the property tax by the whole amount of 
taxcUfle property ; the quotient is the rate of taxation. 

III. Multiply each man's taxable property by the rate 
of taxation, and to the product add his poll tax, if any ; 
the result is the whole amount of his tax. 

A table such as the following is a great aid in calculating the 
amount of each person's tax, according to the ascertained rate. 





Assessor's Table. 


{Rate S 


0087.) 




Prop. 


Tax. 


Prop. 
$9 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


$1 


$.0087 


$.0783 


$ 80 


$ .696 


$ 700 


$ 6.09 


2 


.0174 


10 


.087 


90 


.783 1 


800 


6.96 


3 


.0261 


20 


.174 


100 


.87 ! 


900 


7.83 


4 


.0348 


30 


.261 


200 


1.74 ! 

1 


1000 


870 


5 


.0435 


40 


.348 


300 


2.61 


2000 


17.40 


6 


.0522 


^ 


.435 


400 


3.48 


3000 


26.10 


7 


.0609 


60 


.522 


500 


4.35 


4000 


34.80 


8 


.0696 


70 


.609 


600 


5.22 : 


5000 


43.50 
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6. Find by the table the tax of a person whose property 
is valued at $3475, the rate bemg .0087. 

Opebatiok.— Tax on $3000 = |26.10 

*' " 400 = 8.48 
" " 70 = .609 
" " 5 = .0435 

" " $3475 = $30.2325, or $30.2a 

Find by the table the tax of a person whose property 

7. Is $2596, and who pays for 5 polls at $.50. 

8. Is $9785, polls 3 at $.75. 

9. Is $12356, polls 4 at $1.25. 

10. Is $25489, polls 5 at $.95. 

11. A tax of $11384, besides cost of collection at 3J^, 
is to be raised in a certain town. There are 760 polls 
assessed at $1.25 each, and the personal property is 
valued at $124000, and the real estate at $350000. Find 
the tax rate, make an assessor's table for that rate, and 
find a person's tax, whose real estate is valued at $6750, 
personal property at $2500, and who pays for 3 polls. 

12. In the above town, how much is B's tax on $15000 
real estate, $2750 personal property, and 5 polls ? 

13. What is C's tax on $9786 and 1 poll ? 

14. How much tax will a person pay wh9se property is 
assessed at $7500, if he pays 1^% village tax, i% State tax, 
and 1^ mills on a dollar school tax ? 

15. The expense of constructing a bridge was $916.65, 
which was defrayed by a tax upon the property of the 
town. The rate of taxation was 2J mills on a dollar, 
and the commission for collecting 3%; what was the 
assessed valuation of the property of the town ? 

Note. — ^Amt. to be raised -^ hj rate = valuation. 
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686. 






1. Defe. < 



QD 



CZ2 



< 



8 









Od 



OQ 



o 



SYNOPSIS FOR REVIEW. 

^ 1. Corporation. 2. CTmrter, 3. Capital Stock 
4. Certificate of Stocky or Scrip. 6. >8%ar«. 
6. Stocks, 7. Stockholders. 8. Par Value, 
9. Market Value. 10. Premium, Discount, 
Brokerage. 11. /8I(<m^ Broker. 12. iSf^wrik- 
jobbing. 13. Installment. 14. Assessment. 
15. Dividend. 16. i^6< Earnings. 17. -Bond. 
18. !>(/•. JTtTMfo 0/ IT. ^. ^(Wki*. 19. ^w- 
jwn. 20. Currency, 

Cost, 

No. of Shares. 
Amt, of Investment. 
Bate % Income. 
Price to pay Income. 
Value of Odd in Cur. 
Value of Cur. in Gold. 



2. 648. 

3. 649. 

4. 650. 

5. 651. 

6. 652. 

7. 653. 

8. 654. 






V To find K 



For- 
mula. 



1. Defs. 



< 



1. Insurance. 2. Insurer or Underwriter, 
3. Policy. 4. Premium, 5. Fire Insurance, 
6. Marine or Inland Insurance. 

2. Corresponding Terms in Percentage. 

3. 664. j i Premium. 

' lo nna "s 

Amt. of Insurance. ) 



4. 665. r To find \ Bate of Insurance. }■ Formula, 

5. 666. ) 



1. Defs. 






v^ 



2. 675. 



1. Defs. 



< 



1. Life Insurance. 2, Term Life Policy. 3. 
Whole Life Policy. 4. Endowment Policy, 
n. Dividend. 6. TabUof MortalUy, 7. TMe 
of Bates. 

Rule. Formula. 

1. Tax. 2. PoU Tax. 3. Property Tax. 4. 
i26«i Estate. 5. Personal Property. 6. 
Assessor. 11. Collector. S. Assessment Bttll 
[ 9. i2a*6 <?/ Property Tax. 



2. 685 

3. 686 



:1 



To find 



i /Smot to he raised. Formula. 
I Amt, of Tax, Rule, I, II, III. 



JLf^^^ 




^^^ 



687. Mxchange is the giving or receiving of any 
sum in one currency for its value in another. 

By means of exchange, payments are made to persons at a dis- 
. tance by written orders, caUed BUls of Exchange, 

688. Exchange is of two kinds, Domestic^ or In- 
land, and Foreign. 

689. Domestic or Inland Exchange relates 

• 

to remittances made between different places in the same 
country. 

690. Foreign Exchange relates to remittances 
made between different countries. 

691. A mil of Exchange is a written request, or 
order, upon one person to pay a certain sum to another 
person, or to his order, at a specified time. An inland 
bill of exchange is usually called a Draft, 

693. A Set of Exchange is a bill drawn in dupli- 
cate^ or triplicate, each copy being valid, until the amount 
of the bill is paid. These copies are sent by different 
conveyances, to provide against miscarriage. 

693. A Sight Draft or Bill is one which requires 
payment to be made "at sight," that is, at the time it is 
presented to the person who is to pay it. 



90 PERCENTAGE. 

694. A Time Draft or Sill is one that requires 
payment to be made at a certain specified time after date, 
or after sight. 

696. The Buyer or Itemitter, of a bill is the 
person who purchases it. The buyer and payee may be 
the same person. 

696. The Acceptance of a bill or draft is the agree- 
ment by the drawee to pay it at maturity. The drawee 
thus becomes the acceptor, and the bill or draft, an 
acceptance. 

1. The drawee accepts by writing the word ** accepted " across 
the face of the bill, and signing it. 

3. Three days of grace are usuaUy allowed on bills of exchange, 
as well as on notes. When a bill is protested for non-acceptance, 
the drawer is bound to pay it immediately. 

697. The Par of Exchange is the estimated value 
of the coins of one country as compared with those of 
another. It is either intrinsic or commercial. 

1. The Intrinsic Pa/r of Exchange is the comparative value of the 
coins of different countries, according to their weight and purity. 

2. The Commercial Par of Exchange is the compartitive value of 
the coins of different countries, according to their market price. 

698. The Course or Sate of Exchange is the 

current price paid in one place for bills of exchange on 
another place. 

This price varies according to the relative conditions of ttade and 
commercial credit at the two places between which the exchange is 
made. Thus, if New York is largely indebted to London, bills of 
exchange on London Will bear a high price tn New York. 
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699. FORMS OF DRAFTS AND BILLS. 

A SIGHT DRAFT. 

$500. New York, July 1, 1874. 

At sight, pay to the order of William Thompson, five 
hundred dollars, value received, and charge to the acct, of 

Henbt J. Carpenter. 
To Harris, Jones & Co., 

Cincinnati, 0. 

Other drafts have the same form as the atx)Ye, except that in< 

stead of the words " at sight," " days after sight," or ** 

days after date," are used. When the time is after nght, it means 
after acceptance. 

SET OF EXCHANGE. 

je700. New York, 4«^iw< 1, 1874 

At sight of this First of Exchange (Second and Third 
of the same tenor and date unpaid), pay to the order of 
Samuel Monmouth, Seven Hundred Pounds Sterling, toi 
value received, and charge the same to the account of 

Morton, Bliss & Co, 
Morton, Eose & Co., London, 

The above is the form of the first biU ; the second requires only 
the change of "FrasT" into "Second," and instead of "Second 
and Third of the same tenor," etc., *' First and Third." The Third 
Bill varies similarly. 

DOMESTIC OR INLAND EXCHANGE. 

The course of exchange for inland bills, or drafts, is always ex- 
pressed by the rate of premium or discount. Time drafts, however, 
are subject to bank discount, like promissory notes, for the term 
of credit given. Hence, their cost is affected by both the course of 
exchange and the rate of discount for the time. 
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WMLTTEN EXBnC I8B8. 

700. What is the cost 

1. Of a sight draft on New Orleans for $1750, at 1^% 
premium ? 

Operation.— $1750 x 1.01} = $1771.87J. (512.) 

T^ n . T7 ^ i 1 + ^oi^ of Premium. 

Formula. — Cost = Face x i ^ r» ^ \^ r^- 

( 1 — Rate of Discount, 

2. Of a sight draft on Troy for $1590, at \\% discount ? 

3. Of a draft on Boston for $1650, payable in 60 days 
after sight, exchange being at a premium of \\% ? 

Ofebation. — $1.0175 = Course of Exchange. 

$.0105 = Bank IMb. on $1, for 63 da. 
$1,007 = Cost of Exchange, for $1. 
$1,007 X 1650 = $1661.55, value of Draft. 

4. Of a draft on New York at 30 da. for $4720, at \\% 
premium ? 

5. Of a draft on New Orleans, at 90 da., for $5275, int. 
being 7^, and exchange \% discount ? 

6. Find the cost in Philadelphia of a draft on Denver, 
at 90 da., for $6400, the course of exchange being lOlf? 

7. What must be paid in New York for a draft on 
San Francisco, at 90 da., for $5600, the course of ex- 
change being 102-^^ ? 

701. Find the Face 

1. Of a draft on St. Louis, at 90 da., purchased for 
$4500, exchange being at 101^^. 

Operation. — $1,015 = Course of Exchange. 

$.0155 = Bank Dis. of $1, for 93 da., at 6^. 
$.9995 = Cost of Exchange of $1. 
$4500 -^ .9995 = $4502.25. (520.) 
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2. Of a draft on Bichmond at 60 da. sight, purchased 
for $797.50, interest 7^, premium 2^%. 

3. Of a sight draft bought for $711.90, discount 1^%. 

4. A commission merchant sold 2780 lb, of cotton at 
m cents a pound. If his commission is 2^%, and the 
course of exchange 98^^, how large a draft can he buy to 
remit to his consignor ? 

5. The Broadway Bank of New York having declared 
a dividend of 5^, a stockholder in Chicago drew on the 
bank for the sum due him, and sold the draft at a pre- 
mium of H%, thus realizing $2283.18^ from his dividend. 
How many shares did he own ? 

6. A man in Bochester purchased a draft on Louisville, 
Ky., for $5320, drawn at 60 days, paying $5141.78. What 
was the course of exchange ? 

7. Received from Savannah 250 bales of cotton, each 
weighing 520 pounds, and invoiced at 12j^ cents a pound. 
Sold it at an advance of 25^, commission 1^%, and 
remitted the proceeds by draft. What was the face of 
the draft, exchange being ^% discount ? 

FOREIGN EXCHANGE. 

703. Money of Account consists of the denomi- 
nations or divisions of money of any particular country, 
in which accounts are kept. . 

The Act of March 3, 1873, provides that *'the value of foreign 
coin, as expressed in the money of account of the United States, 
shall be that of the pure metal of such coin of standard value ; and 
the values of the standard coins in circulation, of the various na- 
tions of the world, shall be estimated annuaUy by the Director of 
the Mint, and be proclaimed on the first day of January by the 
Secretary of the Treasury." 
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704. Sterling Bills or Stirling Exchange 

are bills on England, Ireland, or Scotland. Such bills 
are negotiated at a rate fixed without reference to the par 
of exchange. 

Fonnerly such bills were quoted at a certain rate fo above the 
old par value of a pound sterling, which was $4.44}. As this was 
entirely a fictitious value, and always about 9% below the real 
value, the course of exchange always appeared to be heavily against 
this country, and thus tended to impair its credit. By the Act of 
March, 1873, '*all contracts made after the first day of January, 
1874, based on an assumed par of exchange with Great Britain of 
fifty-four pence to the dollar, or $4.44} to the sovereign or ])ound * 
sterling/' are declared null and void. The par of exchange between 
Great Britain and the United States is fixed at $4.8665. 

705. Mxcha/nges with Europe are effected 
chiefly through the following prominent financial circles: 
London, Paris, Antwerp, Amsterdam, Hamburg, Prank- 
fort, Bremen, and Berlin. 

In exchange on Paris, Antwerp, and Switzerland, the unit is 
the franc, and the quotation shows the number of francs and 
centimes to the dollar. Federal Money. In exchange on Amster- 
dam, the unit is the guilder, quoted at its value in cents ; on Ham- 
burg, Frankfort, Bremen, and Berlin, the quotation shows the value 
of four reicJumarlps (marks) in cents, 

WMITTEN UXAMJPZX18. 

706. Pind the cost 

1. Of a bill of exchange on London at 3 days' sight, 
for £393 15s. 6d, exchange being quoted at 4.89^, and 
gold at 1.10|. 

OPERATION. 

£393 15a 6d. = £393.775. 

14.895 X 893.775 = $1927.529, gold value of bUL 

$1927.529 X 1.10| = $2122.69, value in eurrmey,. 
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2. Of a bill of exchange on Liverpool, for £473 5b. 9d 
par value, in gold. 

3. Of a bill of £625 4s. 3d. sterling, at 4.83^, gold LOOf. 

4. Of a bill on Paris for 495 francs, at 5.15 francs to 
the dollar, in gold 

Operation.— 496 -i- 5.15 = $96.12, gold value of the bilL 

Analysis. — Since 5.15 francs cost $1, 495 francs will cost as many 
dollars as 5.15 francs are contained times in 495 francs, or $96.12.^ 

5. Of a bill on Antwerp for 697^ francs, at 5.17^ francs 
to the dollar, in gold. 

6. Of a bill on Geneva, Switzerland, for 1655 francs, 
at 5.15|, in currency, gold being 1.09^. 

7. Of a bill on Frankfort for 650 marks, at 94f , in gold. 

Operation.— $.94375 -t- 4 x 650 = $153.36. 

Analysis. — Since $.94| is the value of 4 marks, 650 niarks are 
worth 650 times \ of $.94|, or $153.36. 

8. Of a bill on Berlin for 1750 marks, quoted at 96^, 
in gold. 

9. Of a bill of Hamburg for 2155 marks, at 95|, in 
currency, gold being 1.10^. 

10. Of a bill on Amsterdam for 2500 guilders, quoted 
at 41|, brokerage \%. 

Operation.— $.41625 x 2500 = $1040.625. 

$1040.625 X .OOJ = $2.60, brokerage. 
$1040.625 + $2.60 = $1048.225, cost of bill 

11. Of a bill on Amsterdam for 1950 guilders, at 41|. 

12. Bought exchange on Amsterdam, at 41 J, for 3750 
guilders ; on Hamburg, at 95^ for 1000 marks ; and on 
London for £500, at $4.85. What was the cost of the 
whole in currency, gold selling at 109f ? 
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13. What will it cost to remit directly from Boston to 
Amsterdam, 12560 guilders, at 41 J? 

14. What will be the cost of remitting 13550 marks 
from New York to Frankfort, exchange selling at 94J, 
and gold at 109|^ ; brokerage, i% ? 

707. What will be the face 

1. Of a bill of exchange on London that can be bought 
for $5500, in currency, exchange selling at 4.86, and gold 

at 1.10 ? 

Operation.--$5500 currency -5- 1.10 = $5000, gold. (519.) 
$6000 -^ $486 = 1028.806 -f . 
£1038.806 = £1028 16s. IJcl. 

2. Of a bill on Manchester, England, that can be 
bought for $7500, gold ; rate of exchange, 4.86 ? 

3. Of a bill on Berlin that cost $4000 in gold, ex- 
change 93f . 

Operation.— ($4000 -^ $.9375) x 4 = 17066f marks. 
Analysis.— Since $.93} will buy 4 marks, $4000 will buy 4 times 
as many marks as $.93} is contained times in $4000, or 17066} marks. 

4. Of a bill on Hamburg that cost $550 in gold, ex- 
change 94J ? 

5. Of a bill on Frankfort that cost $395. 75 in gold, 
exchange 95^? 

6. Of a bill on Geneva, Switzerland, that cost $325 in 

gold, exchange at 5.17? 

Opebation.— 5.17 fr. x 325 = 1680.25 francs. 

Analysis. —If $1 will buy 5.17 francs, $325 will buy 326 times 
5.17 francs, or 1680.25 francs. 

7. A merchant in New Orleans gave $6186, currency, 
for a bill on Paris, at 6,15^, What was its face ? 

8. What is the face of a bill on Antwerp, that may be 
purchased in New York for $2500, exchange at 5.16^? 
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AEBITKATION OF EXCHANGE. 

708. Arbitration of Mxchange is the process of 
computing the cost of exchange between two places by 
means of one or more intermediate exchanges. Such ex- 
change is said to be indirect, or circuitous. 

By this computation the relative cost of direct and indirect ex- 
change is ascertuned. Sometimes, owing to the course of exchange 
between different places, it is more advantageous to remit by the 
latter than by the former. 

Arbitration is either simple or compound. 

709. Simple Arbitration is that in which there 
is but one intermediate place. 

710. Compound Arbitration is that in which 
there are several intermediate places. 

WniTTEN EXEItCISES, 

711. 1. I owe 1500 marks to a merchant in Frankfort. 
Should I remit directly from New York, or through Lon- 
don, exchange on Frankfort being 94, on London 4.87J^, 
and in the latter place on Frankfort 20.75 marks to the 
pound, and the London brokerage \% ? 

Opbbation.— $.94 X 1500-i-4=$353.50, cost of direct exchange. 
1500 marks -i- 20.75 marks = £72^9. 
£72.29 + i% =£72.38. 
$4.87i X 72.88 = $352.85. 
$352.85 — $352.50 = $.35, loss bj ind. exchange. 

2. What will it cost to remit from Boston to Berlin 
750 marks, by indirect exchange, through Paris, exchange 
in New York on Paris being at 5.15, and 4 marks 
at Paris being worth 4.91 francs, the brokerage being 
at|^? 
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3. What will it cost to remit 2500 guilders from New 
York to Amsterdam, through London and Paris, the rates 
of exchange being as follows : at New York on London 
4.83, at London on Paris 24.75 francs to the pound, and 
at Paris oh Amsterdam 2.09 francs to the guilder, broker- 
age at London and Paris i% each ? 

OPERATION. 

$ X = 2500 guildert. 

1 guilder = 2.09 francg. 

1 franc (net) = 1 .00} (with brokerage). 

24.75 francs = £1. 

£1 (net) = £1.00 J (with brokerage). 

£1 = $4.83. 

„ 2500 X 2.09 X t.OOJ X 1.00} x 483 
Hence. ^^ i— , or 

By cancellation, 100 x 19 x 1.00} x 1.00} x 1.61 ^ ^^^^^^^ 

o 

Analysis. — Since the members of each equation are equal, the 
product of the corresponding members of any number of equations 
are equal ; hence, the product of all the second members divided by 
the product of all the first members except one, must give that 
member, which is the value required. 

4. A merchant in St. Louis directs his agent in New 
York to draw upon Philadelphia at 1% discount, for 
$1500 due from the sale of mdse. ; he then draws upon 
the New York agent, at 2% premium, for the proceeds, 
after allowing the agent to reserve i% commission. What 
sum does he realize from his mdse. ? 

OPEBATION. 

(jr) St. L. = 1500 Philadelphia. 
100 Phil. = 99 N.York. 
100 N. Y. = 102 St. Louis. 
1 :=: .995 (net proceeds). 

By cflsceHstion/ .15x99xl02x .9957$1507.18. 
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AiTALTSiB.— $100 on Philadelphia = $99 on N. Y., and $100 on 
N. Y. = $102 on St. Louis ; and since the agent reserves ^% oom- 
mission, $1 realized = $.995 net proceeds. Arranging, canceling, 
and multiplying, we find the result to be $1507.13. 

BuLE. — I. Represent the required sum by (x), toith the 
proper unit of currency affixed, and place it equal to the 
given sum on the right. 

II. Arrange the given rates of exchange so that in any 
two consecutive equations the same unit of currency sJiall 
stand on opposite sides. 

III. When there is commission for drawing, place 1 minus 
the rate on the left if the cost of exchange is required, and 
on the right if proceeds are required ; and when there is 
commission for remitting, place 1 plus the rate on the 
right, if cost is required, and on the left, if proceeds are 
required. 

IV. Divide the product of the numbers on the right by 
the product of the numbers on the left, canceling equal fac- 
tors, and the result will be the required sum. 

Commission for drawing is commission on the sale of a draft ; 
commission for remitting is commission on the purchase price of a 
draft. 

The above method of operation is sometimes called the Chain RvU. 

5. If at New York exchange on London is 4.84J, and 
at London on Paris it is 25.73 francs to the £, what is 
the arbitrated course of exchange between New York and 
Paris ? 

6. If in London exchange on Paris is 25.71, and in 
New York on Paris it is 5. 15 J, what is the arbitrated 
course of exchange between New York and London ? 
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7. A banker in New York remits 15000 to Liverpool 
by indirect exchange, through Paris, Hamburg, and Am- 
sterdam, the rates being as follows : in New York on 
Paris 5.18 £r. to the dollar, in Paris on Hamburg 1.22 fr. 
to the mark, in Hamburg on Amsterdam 1.70 mark to the 
guilder, and in Amst^dam 11.83 guilders to the pound 
sterling. How much sterling will he have in bank at 
Liverpool, and how much does he gain by indirect ex- 
change, sterling being worth in New York 4.83^ ? 

8. A merchant in Philadelphia owes a correspondent 
in Paris 35000 francs. Direct exchange on Paris is 5.15 ; 
but exchange on London is 4.83, and London exchange 
on Paris is 25. 12. Allowing ^% commission for brokerage 
at London, which is the more advantageous way to remit, 
and by how much ? 

9. An American resident at Amsterdam wishing to 
obtain funds from the TJ. S. to the amount of $4500, 
directs his agent in London to draw on Philadelphia, and 
remit the proceeds to him in a draft on Amsterdam, ex- 
change on London in Phil, selling at 4.87^, and in Lon- 
don on Amsterdam 11.17^ guilders to the pound sterhng. 
If the agent charges commission at i% both for drawing 
and remitting, how much better is this arbitration than 
to draw directly on the XJ. S. at 41|- cents per guilder ? 

10. A speculator residing in Cincinnati, having pur- 
chased 165 shares of railroad stock in New Orleans, at 
75^, remits to his agent in N. York a draft purchased at 
2% premium, directing the agent to remit the sum due on 
N. Orleans. Now, if exchange on N. Orleans is at f ^ dis- 
count in N. Y., and the agent's commission for remitting 
is i%, how much does the stock cost in Cincinnati ? 
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CUSTOM-HOUSE BUSINESS. 

712. A Custom^SotLse is an office established by 
government for the transaction of business relating to the 
collection of customs or duties, and the entry and clear- 
ance of vessels. 

713. A Part of Mntry is a seaport town in which 
a custom-house is established. 

714. The Collector of the Port is the officer ap- 
pointed by government to attend to the collection of 
duties and to other custom-house business. 

716. A Clearance is a certificate given by the Col- 
lector of the port, that a vessel has been entered and 
cleared according to law. 

By the entry of a vessel is meant the lodgment of its papers in 
the custom-house, on its arrival at the port. 

716. A Manifest is a detailed statement, or invoice, 

of a ship's cargo. 

No goods, wares, or merchandise can be brought into the United 
States by any vessel, unless the master has on board a full mani- 
fest, showing in detail the several items of the cargo, the place 
where it was shipped, the names of the consignees, etc. 

717. Duties or Customs are taxes levied on im- 
ported goods. 

The general object of such taxes is the supx)ort of government, 
but they are also designed sometimes to protect the manufacturing 
industry of a country against foreign competition. 

718. A Tariff is a schedule showing the rates of 
duties fixed by law on all kinds of imported merchandise. 

Duties are of two kinds. Specific and Ad Valorem, 
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719, A Specific Duty is a fixed sum imposed on 
articles according to their weight or measure, but without 
regard to their value. 

730. An Ad. Valorem Duty is an import duty 

assessed by a percentage of the value of the goods in the 

country from which they are brought. 

Before computing specific duties, certain deductions, or allow- 
ances, are made, called Tare, Leakage^ Breakage, etc. 

721. Tare is an allowance for the weight of the box, cask, 
bag, etc. , that contains the merchandise. 

722. Leakage is an allowance for waste of liquors imported 
in casks or barrels. 

723* ^Breakage is an aUowance for loss of liquors imported 
in bottles. 

724. Gross Weight or Value is the weight or 
value of the goods before any allowance is made. 

725. Net Weight or Value is the weight or value 
of the goods after all allowances have been deducted. 

WRITTEN EXEBCIS ISS. 

736. Find the Duty 

1. On 355 yds. of carpeting, invoiced at lis. 6d. per 

yd., the duty being 50^. 

Operation.— lis. 6d. = £.575. 

£.575 X 355 = £204.135. 

$4.8665 (par value of £1) x 204.126 = $993.37. 

$993.37 X .50 = $496.68, duty. (510.) 

2. On 50 hhd. of sugar, each containing 500 lb., at 5|^ 
cts. per lb. ; duty If cts. per lb. 

3. On 350 boxes of cigars, each containing 100 cigars, 
invoiced at $7.50 per box ; weight, 12 lb. per 1000 ; duty, 
$2.50 per lb., and 25^ ad valorem. 
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4. A wine merchant in New York imported from Havre 
100 doz. quart bottles of champagne^ at $13 per doz.^ and 
25 casks of sherry wine^ each containing 30 gals.^ at $2^0 
per gal. What is the duty, the rate on the champagne 
being $6 per dozen, and on the sherry 60 cents per gal., 
and 25^ ad valorem ? 

5. Imported from Geneva 25 watches invoiced at 1125 
each, and 15 clocks, at $37.50. What was the duty, the 
rate being on clocks 25^, and on watches, 36% od valorem? 

6. A liquor dealer receives an invoice of 120 dozen pint 
bottles of porter, rated at 1.75 per dozen. If 2^% of the 
bottles are found broken, what will be the duty at 36 cts. 
per gallon ? 

7. H. B. Clafliii & Co. imported 20 cases of bleached 
muslins, each case containing 175 pieces of 24 yards 
each, 1^^ yards wide. What was the duty at 5^ cts. per 
square yard ? 

8. What was the duty on 10 cases of shawls, average 
weight of each case 213^ lb., invoiced at 19375 francs ; 
rate of duty, 50 cts. per lb. and 35^ ad valorem ? If I pay 
for the invoice with a bill of exchange bought at 5.15^, 
and pay charges amounting to $67.50 currency, what do 
the shawls cost me in currency, gold selling at 1.10 ? 

9. Olmsted & Taylor, of New York, import from 
Switzerland 1 case of watches, invoiced at 7125 francs; 
duty, 25^; charges, 13.50 francs; commissions, 2^^. 
What was the cost of the watches in XJ. S. gold ? 

10. Imported from England 5 cases of cloths and eassi- 
meres, net weight, 695 lb. ; value as per invoice, £375 
lOs. What was the duty in American gold, the rate 
being 50 cts. per lb. and 35^ ad valorem ? 
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EQUATlOlf OF PAYMENTS. 

737. Equation of Payments is the process of 
finding the average time for the payment of several sums 
of money due at different times, without loss to debtor 
or creditor. 

738. The Equated Time is the date at which the 
several debts may be discharged by one payment. , 

739. The Term of Credit is the time at the 
expiration of which a debt becomes due. 

730. The Average Term of Credit is the time 
at the end of which the several debts due at different 
dates, may all be paid at once, without loss to debtor or 
creditor. 

OBAL EXEBCISE8. 

731. 1. The interest of 1100 for 3 mo. equals the 
interest of 150 for how many months ? 

Akalysis. — At the same rate, the interest of $100 equals the 
interest of $50, or one-half of $100, for ticice the time, or 6 mo. 

2. The interest of $20 for 4 mo. equals the interest of 
$10 for how many mo. ? Equals the interest of $5 for 
how many mo.? Of $1 ? Of $40 ? Of $100? 

3. The interest of $25 for 6 mo. equals the interest of 
$5 for how many mo. ? Of $10 ? Of $1 ? 

4. The interest of $10 for 6 mo., and of $100 for 2 mo., 
taken together, equals the interest of $1 for how many 
months ? 
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6. K I borrow 150 for 3 mo., for how many months 

should I lend $100 to repay an equal amount of interest? 

Analysis.— The interest of $50 for 3 mo. is the same as the 
interest of $1 for 50 times 3 mo., or 150 mo. ; and the interest of $1 
for 150 mo. is the same as the interest of $100 for j^^ of 150 mo., 
or 1^ mo. 

6. If I lend $200 for 3 mo., for how long a time should 
I haye the use of $50 to balance the favor ? 

7. If A borrows of B $1000 for 3 mo., what sum 
should A lend B for 9 mo. to discharge the obligation ? 

732. Pbinciple. — The interest and rate remaining the 
same, the greater the principal the less the time, and the 
less the principal the greater the time. 

WRITTEN MXEBCISES, 

733. Find the average term of credit 

1. Of $300 due in cash, $500 due in 3 mo., $750 due 

in 8 mo., and $950 due in 10 mo. 

OPERATION Analysis.— On $300, the first 

300x0= payment, there is no interest, 

500 X 3 = 1500 ■ 7!Li*,^ f " ^'^^ *" '"'• 

^ Avvv ^^ ^QQQ £qj. g j^^ ^ jg ^YiQ same as 

750 X 8 = 6000 the int. of $1 for 1500 mo.; the 

950 X 10 = 9500 int. of $750 for 8 mo. is the same 

i^ftTT \ 1 7AAA ^ *^*t o^ $1 ^or 6000 mo. ; and 

6 ^ mo. same as the int. of $1 for 9500 mo. 

Therefore, the whole amt. of int. 

is that of $1 for 1500 mo. + 6000 mo. + 9500 mo., or 17000 mo. ; but 

the whole debt is $2500 ; and the int. of $1 for 17000 mo. is equal 

to the int. of $2500 for ^Vif of 17000 mo., or 6| mo. 

2. Find the average term of credit of $800 due in 1 mo., 
$750 due in 4 mo., and $1000 due in 6 mo. 
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Rule. — I. Multiply each payment hy its term of credit, 
and divide the sum of the products by the sum of the pay- 
ments; the quotient is the average term of credit. 

II. (To find the equated time of payment,) Add the 
average term of credit to the date at which the several 
credits begin. 

3. On the first day of December, 1876, a man gave 
3 notes, the first for $500 payable in 3 mo. ; the second 
for 1750 payable in 6 mo. ; and the third for 11200 paya- 
ble in 9 mo. What was the average term of credit, and 
the equated time of payment ? 

4. Bought merchandise Jan. 1, 1875, as follows : $350 
on 2 mo., $500 on 3 mo., $700 on 6 mo. What is the 
equated time of payment ? 

5. A person owes a debt of $1680 due in 8 months, of 
which he pays ^ in 3 mo., i in 5 mo., ^ in 6 mo., and 
•J- in 7 mo. When is the remainder due ? 

6. Bought a bill of goods, amounting to $1500 on 6 
months^ credit. At the end of 2 mo., I paid $300 on 
account, and 2 mo. afterward, paid $400 on account, at 
the same time giving my note for the balance. For what 
time was the note drawn ? 

OPERATION. Analysis. — $300 paid 

300x4 = 1200 ^ ^^' ^fore it is due, and 

iiAAv. o QAA $400, 2 mo. before it is 

due, are equivalent to the 

800 )_20 00_ use of $1 for 2000 montlis, 

24 ^^ ^^® ^^ ^^ $^^ (^he 

(6mo.-4mo.)+2imo.=4imo. the original time. Hence, 

the note was drawn for 
4^ mo. after the second payment. 
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7. On a debt of $2500 due in 8 mo. from Feb. 1, the 
following payments were made : May 1, $250, July 1, 
$300, and Sept. 1, $500. When is the balance due ? 

8. Find the average term of credit, and the equated 
time of payment from Dec. 15, of $225 due in 35 da., 
$350 due in 60 da., and $750 due in 90 da. 

9. Dec. 1, 1874, purchased goods to the amount of 
$1200, on the following terms : 25^ payable in cash, 
30^ in 3 mo., 20^ in 4 mo., and the balance in 6 mo. 
Find the equated time of payment, and the cash value of 
the goods, computing discount at 7%. 

734. To find the equated time when the terms of 
credit beg^n at different dates. 

1. J. Prince bought goods of W. Sloan as follows: 
June 1, 1874, amounting to $350 on 2 mo. credit ; July 15, 
1874, $400, on 3 mo. credit ; Aug. 10, $450, on 4 mo. 
credit ; Sept. 12, $600, on 6 mo. credit. What is the 
equated time of payment? 







OPERATION. 


$350 


due 


Aug. 1, 


350 X = 


400 


it 


Oct. 15, 


400 X 75 = 80000 


450 


€€ 


Dec. 10, 


450 X 131 = 58950 


600 


€€ 


Mar. 12, 


600 X 223 = 183800 


» 






1800 1800)222750 



128} 
Hence the equated time is 124 da. from Aug 1, or Dec, 3. 

Analysis. — Computing the terms of credit from Aug. 1, the 
earliest date at which any of the debts become due, we find the 
terms of credit to be from Aug. 1 to Oct. 15, 75 da. ; to Dec. 10, 
131 da., and to March 12, 223 da. The average term of credit is 
therefore 124 da. from Aug. 1, and the equated time Dec. 8. 
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Proof. — ^Assume aa the standard time the latest date, March 13. 
The operation will then be as follows : 

350 X 223 = 78050 



400 X 


148 = 59200 


450 X 


92 = 41400 


600 X 


= 




1800)178650 



99} 
Hence, the equated time is 99 da. previoas to March 12, or Dec. 3, 

2. Peake & Co. sell to Wm. Jones the following bills 
of goods : March 1, 1875, on 60 da., 1800 ; April 16, on 
30 da., $350 ; May 20, on 4 mo., $3800. 

What is the equated time for settlement ? 

BuLE.— I. Find the date at which each debt becomes due. 

II. From the earliest of these dates as a standard com- 
pute tlie time to each of the others. 

III. Then find the average term of credit and equated 
time as in (733). 

Peoof. — Compute the terms of credit backward from the 
latest datcy and subtract the average time from that daie 
for the equated time. 

If the earliest date is not the first of the month, it is more con- 
venient to assimie thQ first of the month as the standard date. 

3. Boaght mdse. as follows : Jan. 15, 187G, on 4 mo., 
$375 ; Feb. 3, on 60 da., $550 ; March 25, on 4 mo., 
$1100 ; April 2, on 30 da., $250. Find the equated time. 

4. Ira Blunt, of Gadsden, Ala., bought of Opdyke & 
Co. the following bills of goods on 4 months' credit : 

Jan. 1, 1874, $650 ; Feb. 10, $380 ; March 12, $900 ; 
March 18, $350 ; April 3, $600. 

April 5, he discounted his bills at 2^ per month. Find 
the equated time of payment, and the discount. 
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5. James Smith 

March 10, 1874 

18, 

26, 
April 5, 

12, 






i< 






to Thomas Brown, Br. 

To mdse. $835. 
" " 320. 

" " 475. 

*' " 600. 

" " 250. 

Allowing 30 days' credit on each of the bills, what i& 
the equated time of payment ? 

6. Puix^hased goods as follows : 

Sept 15, 1875, a bill of 1275, on 3 mos. 
Oct 10, " " 351.50, " 60 da. 

" 28, " " 415.75, " 30 da. 

Not. 3, " " 500, " 4 mos. 

Dec. 15, " " 710, " 3 mos. 

What was due on this account Aug. 10, 1876, com- 
puting interest at 7%? 

7. I have four notes, as follows : the first for $425, due 
April 1, 1875 ; the second for *615, due May 10, 1875 ; 
the third for $1500, due May 28, 1875 ; and the fourth 
for 1750, due June 10, 1875. 

At what date should a single note be made payable, to 
be given in exchange for the four notes ? 



AYERAGING ACCOUl^TS. 

735. An Account is a written statement of debit 
and credit transactions, with their respective dates. 

Debit means what is owed by the person with whom the aocoimt 
is kept ; credit, what is due to him from the person keeping the 
acconnt. 

736. To Average an Account is to find, either 
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the eqtiated time of paying the balance, or the cash balance 

at any given time. 

Each item of a book account should draw interest from the time 
it becomes due. 
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737. 1. Find the equated time of paying the balance 
of the following account. 

Dr, William Sampson. Cr. 



1875. 






1875. 






Jan. 11 


To mdse. . . . 


$750 


Feb. 10 


By draft at 60 da. 


$500 


Feb. . 1 


" " at 3 mo. 


600 


Mar. 3 


•* cash . . . 


700 


Mar. 15 


'* '* at 6 mo. 


1500 


Apr. 15 


it ti 

• • • 


300 


May 3 


** •* at 4 mo. 


900 









Operation I. {Method by Products^ 



Due, Ami, Days. Product. 

Jan. 11. 750 X 10 = 7600 
May 1. 600 X 120 = 72000 
Sept. 15. 1500 X 257 = 3ai500 
3. • 900 X 245 = 220500 



i* 



Paid. 
Apr. 14. 
Mar. 3. 
Apr. 16. 



AnU. 
500 X 
700 X 
300 X 



103 

61 

104 



1600 



51600 
42700 
31200 

125400 



3750 
1500 

2250 



685500 
125400 

) 560100 



248Jf , or 249 da. 
Balance due 249 da. from Jan. 1, or Sept, 7. 

Abtaltsis.— Assuming for convenience Jan. 1 as the standard 
date, we find as in 734 the term of credit of each debit amount ; 
and, reckoning from the same date, the time to each credit amount. 
Multiplying each amount by its time in days, and adding the debit 
and credit products, we find the number of days' interest of $1 due 
to the debtor, and the number of days' interest of $1 he has already 
received. The difference, 560100, shows the number of days' intei^ 
est of $1 still due, and as the balance is $2250, the time must be 
Yitis of 560100 da., or 249 da. Hence, the equated time is 249 da. 
from Jan. t, or Sept. 7. 
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Dr, 



Operation II. ^Method by Intereit) 



|750 to Jan. 11 (from Jan. 1)= 10 da., int. at 1 % per mo. |2.50 

eOO " Fob. 1 + 8 mo. =4 mo. 
1500 " Mar.l5 + 6 mo. =8 mo. 14 da., 

900 " May 3 + 4 ma = 8 mo. 2 da.. 



(( 



c< 



(i 



«< 



<c 



<< 



$3750 
Or, 



24.00 

127.00 

72.60 

$226.10 



$500 to Feb. 10 + 68 da. = 8 mo. 13 da., int. at 1% per mo. $17.17 



700 " Mar. 3 
800 *' Apr. 16 



= 2 mo. 2 da., 
= 8 mo. 14 da.. 



<c 



(< 



<< 



« 



$1500 



14.47 
10.40 

$42.04 



$226.10 - $42.04 = $184.06, int. at 1% per mo. due. 
Int. of balance, $2250, for 1 mo., at 1^ = $22.50. ^ 
Hence, $184.06 -h $22.50 = 8.18 + mo., or 8 mo. 6 da. 
8 mo. 6 da. from Jan. 1, or Sept. 7, Equated Time. 

In this operation, 12^ per annum or 1% per mo. is assumed for 
convenience ; since the int. at 1% per mo. is as many hundredths 
as there are months, and one-third as many thousandths as there 
are days. Thus, the int. of $249 for 2 mo. 9 da. is $498 + $.747 
= $5,727 (67 1). 



2. Find the equated time of the following : 
Dr. William Simpson. 



Or. 



1874. 






1874. 






Aug. 5 


To mdse. at 3 mo. 


$720 


Oct. 10 


Bycash . . . 


$500 


Sept. 10 


(( it ft 2 " 


850 


Dec. 15 


'' draft at 60 da. 


450 


Nov. 8 


t€ €i 


1200 


" 25 


" cash . . . 


900 


1875. 






1875. 






Jan. 20 


" sundr'8at5mo. 


620 


Jan. 3 


€€ <« 

• . • 


2ro 



Rule 1. — I. Find the date at which each debit item is 
due, and each credit item is paid or due. 
IL Take the first day of the month in ths earliest date 
on eMer side of the account as o standard date, aivA muV 
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tiply each sum due or paid by the number of days between 
its time and the standard date. 

III. Add the products, and their difference divided by 
the balance due will give the number of days between the 
standard date and the equated time. Or, 

Rule 2, — Find the time of each item from the standard 

date as before, and compute the interest on each at 1% a 

month. The differeyice between the amount of interest on 

each side divided by the interest of the balance at \%for 

one month will be the equated time. 

When the terms of credit are long, Rule 2. I^ves the shorter 
method. 

3. Find the equated time of the following, allowing 
60 da. credit on each debit item : 

Dr. John Driscoll. Cr. 



1877. 






1877. 






June 1 


To mdse. . . 


$950 


Aug. 1 


By cash . . 


$700 


July 6 


* • 


300 


Sept.20 


(( tt 


1000 


Sept. 8 


• • 


1900 


Nov. 1 


tt tt 


1200 


Oct. 20 


tt tt 

• • 


2600 









4. What is the equated time for the payment of the 
balance of the following account, allowing 4 months' 
credit on all the debit items ? 

Dr. DoDD, Brown & Co. Cr. 



1878. 






1878. 






Jan. 20 


To mdse. . . 


$570 


Feb. 14 


By mdse. . . 


$490 


** 28 




800 


Mar. 1 


** cash . . 


1000 


Feb. 11 




720 


Apr. 2 


(( tt 


1800 


" 26 




835 








Mar. 10 




1150 








" 28 
Apr. 15 1 




960 
475 


1 \ 


\ . 
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738. 1. Find the cash balance of the following account 
on the 22d of August, allowing interest at 6^ : 

Dr. George Hammond. Cir. 



1875. 






1875. 






Mar. 15 


Tomdse.,at3mo. 


$600 


May 10 


By cash . . 


$300 


Apr. 8 


" " "4 mo. 


700 


July 1 


• • 


400 


May 10 


" " " 6mo. 


1000 


Aug. 15 


(( it 

« ■ 


500 



OPERA-TiON.^By averaging tlie account, the equated time for 
paying the balance, $1100, is found to be Nov. 4. (734.) 

True present worth of $1100 for 74 da. (from Aug. 23 to Nov. 4) 
is $1086.60, or caeh balance Aug. 23. 

Or, by Interest Method, as follows : 

Dr. 
Int of $600, from June 15 to Aug. 23, 68 da., $6.71 (574.) 
700, " Aug. 8" « 19 da., 3.19 



(( 



(< 



$8.90 



Cr. 



Int. of $1000, from Aug. 33 to Nov. 10, 80 da., $13.15 



€€ 



it 



t€ 



«( 



<< 



tt 



300, 
400, 
500, 



<t 



(( 



n 



May 10 " Aug. 33, 104 da , 
July 1** " 53 da., 
Aug. 15 " " 7 da.. 



513 
8.43 

58 

$33.38 
8.90 



Balance of interest due Hammond, $13.38 
$1100 - $13.38 = $1086.63, Cash Balance, Aug. 33. 

Analysis, — Charge Hammond with interest on each debit item 
from the time it is due to date of settlement, and credit him with 
interest on each sum paid from the date of payment to date of set- 
tlement, also on each debit item which becomes due after the date 
of settlement. Hence, he is entitled to interest on $1000 from 
Aug. 33 to Nov. 10. As the balance of interest is in favor of Ham- 
mond, it must be deducted from the balance of the account, to ob- 
tain the cash balance. There is a slight difference in the results, 
but the interest method is the more wjcxwraAfc. B^ the use of Inter- 
,est T&hlea, it is also the ahorter oitlie \.v7o m^\\i.cA&. 
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EuLE 1. — L Average the account y and find the equated 
time of payment of the balance, 

IL If the date of settlement is prior to the equated time, 
find the present worth of the balance of account for the 
cash balance ; if later, find the interest of the balance of 
accoufit for the intervening timCy and add it to find the 
cash balance. Oi, 

BuLE 2. — Find the interest on each debit and credit 
item, from the time it is due or paid to the date of settle- 
ment, placing on the same side of the account the interest 
on each item due prior to the date of settlement, and on the 
opposite side the interest on each item due after the date 
of settlement. If the balance of interest is on the same side 
as the balance of the account, add it, if on the other side 
subtract it ; and the result will be the cash balance at the 
date of settlement. 

2. I owe $1500 due May 1, and $750 due Aug. 15. If 
I give my note at 30 da. for $450, June 1, and pay 1370 
in cash July 15, what is the equated time for paying the 
balance ; and what would be due in cash Dec. 10, allow- 
ing interest at 1%? 



3. When is the balance of the following account due 



per average ? 
Dr. 



0. B. TiMPSON. 



Cr. 



18T5. 
Ang. 10 
Sept. 5 
Nov. 1 
Dec. 5 



To mdee. ^ 60 da. 
" " ® 83 da. 
" '* ©90 da. 
" »» &30da. 



$751.35 
436.00 
937.83 

1200.00 



1875. 
Oct.^ 3 
Nov. 15 
Dec.m 



u 



\ 



By cash .... 
'* note® 90 da. 



*i 



$300.00 
460.00 
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4. What is the cash balance of the above account Jan. 1^ 
1876, allowing mterest at 10% ? 

5. Find the eqnated time, and cash balance July 1, of 
the following, allowing 7% interest : 

Dr. Thomas Smith. Cr. 



Jan. 4 


To mdse. @ 4 mo. 


$1600 


Feb. 1 


By mdse. @ 4 mo. 


$500 


" 6 


" « @ 3 mo. 


1500 


Mar. 2 


" cash . . . 


2000 


Apr. 10 


« " @60da. 


3000 


" 26 


... 


3150 


" 28 


" ** @30da. 


2600 


Apr. 16 


... 


800 



6. Average the following account, and find for what 
amount a note at 60 days should be given Aug. 1, to pay 
the balance, interest at 6%. 

Dr. Orson Hinman. Cr. 



1875. 






1875. 






Apr. 2 


To charges 


$87.26 


Feb. 26 


By mdse. @ 8 mo. 


$600 


May 16 


ti u 


36.75 


Mar. 3 


" ** @6 " 


300 








Apr. 1 


" " @6 " 


600 



739. 1. Average the following Account Sales, and find 
when the net proceeds are due. (543.) 

Account Sales of 1200 bbls. of flour received from 
Smith, Tyler S Co., Cincinnati. 



Date. 


Bayer. 


Qnantity. 


Price. 


Amoant 


1876. 
May i 
June 6 

- 16 
July 1 


J. Brooke 
W. Long 
A, Bruce 
W. Case 


300 bbl. 
450 '^ 
260 " 
200 " 


@ $5.60, 3 mo. 
@ 6.20, 4 mo. 
@ 6.50, 6 mo. 
@ 6.75, 2 mo. 


$1660.00 
2790.00 
1626.00 
1160.00 



V^V^Qft 
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Charges. 
Apr. 38. Freight $674.50 

•* " Cartage 37.50 

Kay 1. Storage 191.00 

Commission on $7215, @ 2}^% . . . 162.34 

Total charges $1065.3 4 

Net proceeds due per average $6149.66 

OPERATION. 

Average of sales, found by the method of Equation of Payments, 
Oct. 1, which is the date at which the commission is due. 

Average of charges, including commission (Oct. 1), Ifaf/ SS. 
Equated time of $7215 due Oct. 1, and $1065.34 due May 22, Oct. 21, 
date when the net proceeds are due. 

BuLE. — ^I. Average the sales alone, and the result will 
he the date to he given to the commission and guaranty. 

II. Make the sales the credits and the charges the dehits, 
and find the equated time for paying the halance. 

2. Make an account sales, and find the net proceeds 
ieuid the time the balance is due : 

Wm. Brown, of N". York, sold on acct. of J. Berry, of Chi- 
cago, June 1, 350 bu. Winter Wheat, @ $1.35, at 60 da. ; 
June 15, 275 bu. Spring Wheat, @ $1. 76, at 90 da. ; July 3, 
1260 bu. Indian Com, @ $.79, at 6 mo. ; and Jiily 10, 
375 bu. Eye, @ $1.02, at 3 mo. Paid freight, May 28, 
$567.50 ; cartage. May 30, $22.50 ; insurance, June 5, 
$56.25 ; and charged com. at 3^%, and 1^% for guaranty. 

3. Sold on account of Brown, Sampson & Co., at 6 
mo. : Oct. 1, 1874, 13 hhd. sugar, averaging 1520 lb., @ 
$.12^ ; Oct 5, 15 chests Hyson Tea, each 95 lb., @ $1.05. 
Paid charges : Oct. 3, Insurance, $85 ; Oct. 10, Cooper- ' 
age, etc., $24.50 ; Oct. 20, Cartage, $125. Charged com- 
mission and guaranty, 4^;^. Make an ^jjceoww^ ^'^'^s., «s^^ 
£nd the equated time for paying the neV "^Toe^^^^^ 
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740. 



SYNOPSIS FOE EEVIEW. 
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1. Defs. ^ 



1. 






2. Forms. 

3. Inland 
Exch 



'{ 



Exchange. 2. Domestic Exchange. 3. i^^- 
«i^n Exchange. 4. ^t^ (^f Exchange, 5. 
/8g^ <?f Exchange. 6. /St^A* Draft or BUI. 
7. 2Vm6 Dra/if or J5&. 8. jBwy^r or Be- 
nUtter. 9. ^cccptoncc. 10. Par of Exchange. 
11. Course or Bate of Exchange, 
A Sight Draft. 2. Set of Exchange. 
TOO. I m c ^ i Cost of Draft. Formula, 
101. l^""^^} Face of Draft, 



4. Foreign 
Exch'ge. 



5. Arbitra- 
tion of 
£xcli'ge. 



22. Custom- 
house 
Business. 



1. Defs. -( 



23. Equation 
OP Paym'ts. 



24. Averaging 
Accounts. 



' ( 2. Sterling Bills, or Exchange, 

2. Exchange with Europe — how effected. 

3. 706. ) rp^ gjj^ j Cost ofBia. 

4. 707. [ (Face of BUI. 

( 1. Arbitr<Uion of Exchange. 

1. Defs. J 2. Simple Arbitration, 

( 3. Compound Arbitration, 

2. Rule, I, II, III, IV. 

1. Cuttom House. 9. Port of 
Entry, 3. Collector. 4. 
Clearance, 5. Manifest. 6. 
Duties or Customs. 7. Tariff. 
8. -Spec»/!c i>w«y. 9. ^d Val- 
orem Duty. 10. G^ww WgM. 
11. JVe« TTa^^^ 
2. 726. To find the Duty. 

^ 1. Equation of Payments. 2. 
1 Defs J Equated Time. 3. Ter»» of 
I Credit. 4. Average Term of 
Credit, 

2. Principle. 

3. 733. Rule, I, II. 

4. 734. Rule, I, II, III. Proof. 

1 . Defs. 1. Account. 2. To Average an Aeet. 

2. 737. Rule 1, I, II, III. Rule 2. 

3. 738. K\i\ei,l»II. Rule 2. 

4. 7319. B.\i\e,l,ll. 





SA7t 



OnAZ BXEJRC18E8, 

741. 1. A father is 30 years old, and his son 6 ; hoT? 
many times as old as the son is the father? 

2. 30 are how many times 6 ? 30 -r- 6 = ? 

3. What part of 130 are 16 ? Of 20 cents are 6 cents ? 

4. What is the relation of 8 to 2 ? Of 40 rd. to 4 rd. ? 

5. What relation has 12 to 3 ? 60 lb. to 20 lb. ? 
Compare the following, and give their relative values. 



6. 75 with 5. 

7. 25 with 6f 

8. 1 with 7. 



9. i|- with 7. 

10. 21 with 3f 

11. .9 with .3. 



12. $.6 with $.2. 

13. .42 with .3. 

14. f with f 



DEFINITIONS. 

742. Ratio is the relation between two numbers of 
the same unit value, expressed by the quotient of the first 
divided by the second. Thus the ratio of 12 to 4 is 
12 -J. 4 = 3. 

743. The Sign of ratio is the colon ( : ), or the sign 

of division with the line omitted. 

Thus, the ratio of 9 to 3 is expressed 9:3, or 9-«-3, or in the form 
of a fraction {, and is read, the ratio of 9 to 3, or 9 divided by 3. 

744. The Terms of a ratio are the two numbers 
compared. 

745. The Antecedent is the first t^Tixv, est ^x^^^\A^. 

746. The Consequent is the aeconaL \fcTm>OT ^v:^Sass^' 
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747. The Value of a ratio is the quotient of the antece- 
dent divided by the consequent^ and is an abstract number. 

Thus, in the ratio $18 : $6, $18 and $6 are the terms of the ratio ; 
$18 is the antecedent ; $6 is the consequent ; and 8, the quotient of 
$18 -+■ $6, is the vcUue of the ratio. « 

748. A Simple Ratio is the ratio of two numbers ; 
as 10 : 5. 

749. A Compound JRatio is the ratio of the 
products of the corresponding terms of two or more sim- 
ple ratios. 

Thus the ratio compounded of the simple ratios. 



8 
9 



;,5(..„»»P^i„/|;J^»;«|=,»,«, 



Or, f X A = f = 3 : 2. 

When the multiplication is p^ormed the restUt is a simple ratio. 

750. The Reciprocal of a ratio is 1 divided by the 
ratio (196), or it is the consequent divided by the ante- 
cedent. Thus the ratio of 8 to 9 is 8 : 9, or f , and its 
reciprocal is f . 

The ratio of two fractions is obtained by reducing them to a 
common denominator, when they are to each other as their nume- 
rators (241). 

If the terms of a ratio are denominate numbers, they must b* 
reduced to the same unit value. 

751. Prom the preceding definitions and illustrations 
are deduced the following 

FoBMULAS. — 1. The Ratio = Antecedent -7- Conseqtient. 

2. The Consequent = Antecedent -i- Ratio. 

3. The Antecodeni =z Consequent x Ratio. 
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75!8. Since the antecedent is a dividend^ and the con- 
sequent a divisor^ any change in either or both of the 
terms of a ratio will affect its value according to the laws 
of division or of fractions (200), which laws become the 

General Principles of Eatio. 

1. Multiplying the antecedent, or ),,,.. .. ., .. 

^. .f.^ ,f ^ ' \ Multiplies the ratio. 

Dividing tlie consequent, ) 

2. Dividinq the antecedent, ov ] t\' *j xt. a- 
^^ 7^. T . ^7 A ) Divides the ratio. 
Multiplying the consequent, ) 

3. Multiplying or dividing both ) ^ , , ,, 

. 7 . 7 ^ X ( Does not change the 

antecedent and consequent by > . . 

the same number, ) 

753. These principles may be embraced in one 

GENERAL LAW. 

A change in the antecedent produces a like change in 
the ratio ; hut a change in the consequent produces an 
OPPOSITE change in the ratio. 

EXERCISES, 

754. 1. Express the ratio of 11 to 4 ; of 16 to 2 ; of 20 
to 6| ; of *36 to $12 ; of 9 lb. to 27 lb. ; of ^ bu. to 9bu. 

2. Can you express the ratio between $15 and 5 lb. ? 
Why not ? 

3. Indicate the ratio of 18 to 20 in two forms. What 
are the terms of the ratio ? The antecedent f The con- 
sequent f The kind of ratio ? The value ot the ratio. 

In like manner express, analyze, and give the value, 

4. Of 80 to 120 ; of 12^ to 37^ ; of 16^ to |. 

6. 0{5.2tol.3;ofito-^^ot^^^^ 
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6. The antecedents of a ratio are 7 and 10, and the 
consequents^ 5 and 4. What is the value of the ratio ? 

7. The first terms of a ratio are 18, 12^ and 30^ the 
second, 54, 6, and 15. What is the kind of ratio ? Ex- 
press in three forms. Find its value in the lowest terms. 

Solve, and state the formula applied to the following : 

8. The consequent is 3^, the antecedent f| ; what is 
the ratio ? 

9. The antecedent is 60, the ratio 7 ; what is the con- 
sequent ? 

10. The consequent is $6.1 2|^, the ratio ^ ; what is 
the antecedent ? 

11. The ratio is 2f, the antecedent iot^; what is the 
consequent ? 

12. The ratio is 6, the consequent 1 wk. 3 da. 12 hr. ; 
what is the antecedent ? 

13. Express the ratio of 120 to 80, and give its value 
in the lowest terms. 

14. Make such changes in the last example as will 
illustrate Prin. 1. 

15. With the same example, illustrate Pbin. 2. 

16. Illustrate by the same example Pniis, 3. 

17. Find the reciprocal of the ratio of 75 to 15. 

18. Find the reciprocal of the ratio of 2 qt. 1 pt. to 
4 gaL 1 qt. 1 pt. 

What is the ratio 

19. Of 40 bu. 4.5 pk. to 25 bu. 2 pk. 1 qt 

20. Of 6 A. 110 P. to 10 A. 60 P. 

21. Of 25 lb. 11 oz. 4 pwt. to 19 lb. 5 oz. 8 pwt 
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755. 1. What is the ratio of 4 to 2 ? Of 6 to 1 ? Of 
14 to 7? Of 21 to 3? 

2. Find two nambers that have the same quotient as 
8-7-2. As 27 -^ 3. As 16 -^ 4. As 30 h- 6. As 4-^f 

3. Express in the form of a fraction the ratio of 26 to 
13. Of 32 to 8. 

4. Express in both forms the ratio of two other nnm- 
bers equal to the ratio of 10 to 2. Of 15 to 5. Of 12 to 3. 

5. If 4 stamps cost 12 cents^ what will 20 stamps cost 
at the same rate ? 

6. What number divided by 12, gives the same quo- 
tient as 20 -H 4 ? 

7. What number has the same ratio to 12, that 20 has 
to 4? 

8. To what nuiiiber has 48 the same ratio that 80 has 
to 5? That 24 has to 3 ? 

9. The ratio of 20 to 5 is the same as the ratio of what 
number to 4 ? To 6 ? To 5^ ? To 6^ ? 

10. The ratio of 45 to 9 is the same as the ratio of 15 
to what number ? Of 30 to what number ? 

11. 28 is to 7 as 8 is to what number ? 

12. 56 is to 8 as what number is to 5 ? 

13. 63 -T- what number equals tlie naWo oi^^ \.^ ^'^ 
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DEFINITIONS. 

756. A Proportion is an equation in which each 
member is a ratio ; or it is an equality of ratios. 

757. The equality of the two ratios may be indicated 
by the sign = or by the double colon : : 

Thus, we may indicate that the ratio of 8 to 4 is equal to that of 
6 to 3, in any of the foUowing ways : 

8:4 = 6:3, 8:4:: 6: 3, \ = % 8^4 = 6 + 3. 

4 o 

This proportion, in any of its forms, is read. Hie ratio of 8 to 4%$ 
equal to the ratio of 6 to 3, or, 8 is to 4 a^ 6 is to 3. 

758. Since each ratio consists of two terms^ eyery pro- 
portion must consist of at least /o2^r terms. Each ratio is 
called a Couplet, and each term is called a Proportional 

759. The Antecedents of a proportion are the first 
and third terms, that is, the antecedents of its ratios. 

760. The Consequents are the second and fourth 
terms, or the consequents of its ratios. 

761. The Extremes are the first and fourth terms. 

762. The Means are the second and third terms. 

In the proportion 8 : 4 : : 10 : 5, 8, 4, 10, and 5 are the propor- 
tionals; 8 : 4 is the first couplets 10 : 5 the second couplet ; 8 and 10 
are the antecedents, 4 and 5 are the consequents; 8 and 6 are the ex- 
tremes, 4 and 10 are the means. 

Three numbers are proportional, when the ratio of the first to the 

second is equal to the ratio of the second to the third. Thus the 

numbers 4, 10, and 25 are proportional, since 4 : 10 = 10 : 26, the 

ratio of each couplet being f . , 

When three numbers are proportional, the second term is caUed 

a Jfean Proportumal between the othex tvfo. 
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The proportion 8 : 4 : : 10 : 5 may be expressed tlms, f = J^ 

(757). Reducing these fractions to equivalent ones having a com- 

, . ^ 8x5 10x4 

mon denominator, -^r— = . 

Since these fractions are equal, and have a common denominator, 
their numerators are equal, or 8 x5 = 10 x 4. 

763. Pbinciples. — 1. The product of the extremes of 
a proportion is equal to the product of the means. 

2. The product of the extremes divided by either mean 
wiU give the other meayi. 

3. The product of the means divided by either extreme 
will give the other extreme. 

764. 1. The ratio of 4 to 10 is equal to the ratio of 6 
to 15. Express the proportion in all its forms (757). 

DriU Exercise. — ^How many terms has a proportion ? What are 
they called ? How many ratios ? What are they called ? 

Name the proportionals in example 1 ; the couplets ; the ante> 
cedents ; the consequents ; the extremes ; the means. What is the 
product of the extremes? Of the means? What is the dividend 
of the first ratio ? The divisor of the second ratio ? The divisor 
of the first ratio ? The dividend of the second ratio ? In the frac- 
tional form what are the numerators ? The denominators ? 

2. The ratio of 6 to 15 equals the ratio of 8 to 20. 

3. The ratio of 4^ to 18 equals the ratio of 6 to 24. 
Change to the form of equations by Pein. 1 : 



4. 12:1728::1 : 144. 

5. 2| : 17 : : 20 : 143^. 



6. 27.03 : 9.01 : : 16.05 : 5.35. 

7. -I" • y • • ■J • YY* 

8. The extremes are 15 and 48, and one of the means 
is 10. Find the other mean. 

9. The means ftre 25 and 75, and one of the Q^tt^\ss5^ 
is 12^. Find the other extreme. 
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The required or omitted t^rm in a proportion, or in an operation, 
will hereafter be represented by x. 

Find the term omitted in each of the following pro- 
portions : 



11. 8: 52:: 20: a?. 

12. 12: a;:: 1:144. 

13. a;: 20:: 120: 50. 

14. $80: $4:: 2?: 4. 

15. 2.5 : 62.5 ::6 :x. 

16. $175.35 :$x::i: f 



U. ^JA.:x yd. : : $9J : $27.25. 

18. a; : 9.01 :: 16.05 : 5.35. 

19. I yd. : a; yi : : $1 : $59.0625. 

20. ^:|::a;:|. 

21. a::38i::8i: 76^. 

22. 7.5 : 18 :: a; oz, : 7-j^ oz. 



SIMPLE PROPOETION. 

765. A Slmjjle JProportion is an expression of 
equality between two simple ratios. It is used to solve 
problems of which three terms are given, and the fourth 
is required. 

Of the three given numbers, two must always be of the same 
kind ; and the third, of the same kind as the required term, 

766. A Statement is the arrangement of these 
terms in the form of a proportion. 

WBITTBN JEXEItCISBS. 

767. 1. If 4 tons of coal cost $24, what will be the 
cost of 12 tons at the same rate ? 



8TATEME19T. 

4T. : 12T. ::$24:$a; 

OPERATION. 



12 X 24~4 = $72 
Or By Cancellation. 



Analysis. — Since 4 tons and 12 
tons have the same unit value, they 
can be compared, and will form one 
couplet of the proportion. 

For the same reason $24 the cost 
of 4 tons, and $9; the cost of 12 tons, 
will form the other couplet. 

T\i©ii\xyFKas. a.%B= 24x12 -1-4 
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Proof. — 4 x 72=13 x 24 (763, Prin. 1.) In practice, that nnmber 
which is of the same unit value as the required term, is generally 
made the antecedent of the second couplet or third term of the pro- 
portion, and the required term, x.the fourth term. The terms of the 
first couplet are so arranged as to have the same ratio to each other, 
as the terms of the second couplet, have to each other, which is 
easily determined by inspection. The product of the means 12 and 
24, divided by the given extreme 4, gives the other extreme, or 
required term, $72. (763, Pbin. 3.) 

JDriU exercises like the following, will soon make the pupil 
familiar with the principles and operations of proportion. 

2. If 4 horses eat 12 bushels of d!ats in a given time, 
how many bushels will 20 horses eat in the same time ? 

In this example, what two numbers have the same unit value ? 
What do they form ? What is the denomination of the third term ? 
Of the required term? What is the antecedent of the second 
couplet ? From the conditions of the question, is the consequent 
of the second couplet or required term, greater or less than the 
antecedent ? If greater, how must the antecedent and consequent 
of the first couplet compare with each other ? If less, how com- 
pare ? What is the ratio of the first couplet ? Why not 20 to 4? 
Make the statement. How is the required term found ? 

3. If 96 cords of wood cost $240, what will 40 cords cost ? 

4. If 20 lb. of sugar cost $1.80, find the cost of 45 lb. 

5. If 18 bu. of wheat make 4 barrels of flour, how many 
barrels will 200 bu. make ? 

EuLE. — I. Make the statement so that two of the given 
numbers which are of the same unit value, shall form, the 
first couplet of the proportion, and have a ratio equal to 
the ratio of the third given term to the required term, 

II. Divide the product of the means by the given earfrewA^ 
and the gtwiimt will he the nitmber required* 
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CAUSE AND EFFECT. 

768. The terms of a proportion have not only the 
relations of magnitude, but also the relations of cause 
and effect. 

Every problem in proportion may be considered as a 
comparison of two causes and two effects. 

Thus, if 4 tons as a eau96 will bring when sold, $24 as an effect^ 
12 tons as a cduse will bring $72 as an effect. Or, if 6 horses as a 
cause draw 10 tons as an effect, 9 horses as a cause will draw 15 
tons as an effect. 

769. Since like causes produce like effects, the ratio 
of two like causes equals the ratio of two like effects pro- 
duced by these causes. Hence, 

1st cause : 2d cause : : 1st effect : 2d effect. 

WniTTEN BXJEBCISEa. 

770. 1. If 8 men earn $32 in one week, how much will 
15 men earn at the same rate, in the same time ? 

Analysis— In this ex- 
ample an effect is required. 
The first cause is 8 men, 
the second cause 15 men, 
and since they are like 
$2; = 1S Xo/©-t-o = *dU causes they can be com- 

pared. 
The eifect of the first cause is $32 earned, the effect of the second 
cause is %x earned, or the required term. Since like effects have 
the same ratio as their causes (709), the cai^ses may form the 
first couplet, and the effects the second couplet of the proportion. 
The required term is readily obtained by (763, 8). 

2. If 20 bushels of wheat produce 6 barrels of flour, 
how many bushels will be required to TjjtodxxKi^ '5l^>a»jct^'» 





STATEMENT. 


iBt cause. 


adcanee. Igt effect 3d effect. 


8 men : 


: 15 men :: $32 : H 




OPERATION. 
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8TATEMKEVT. ANALYSIS. — In this ex- 
ist caiiBe. 9d cause. Ist effect 8d effect ample a cause is required. 
20 bu. : a; bu : : 6 bbL : 24 bbl. The first cause is 20 bu., 
^ . ^,^„ the second cause is x bu. 

OPERATION. ^, . ^ . 

or the required term. 

a? bu. = 20 X 24 -T- 6 = 80 bu. The effect of the first 

cause is 6 bbl. of flour, 
the effect of the second cause is 24 bbl. of flour. Since like causes 
have the same ratio as their effects (^709), the statement is made 
as in Ex. 1, and the required term found hy (7^3, 2). 

3. If 5 horses consume 10 tons of hay in 8 mo., how 

many horses will consume 18 tons in the same time ? 

Drill Exercise. — In this example, what is the first cause ? The 
second cause? The first effect? The second effect? Is the re- 
quired term a cause or an effect ? A mean or an extreme ? What 
is the first couplet ? What, the second ? Make the statement. 
How is the required term found ? 

4. If 8 yards af cloth cost $6, how many yards can be 
bought for $75 ? 

5. How many men will be required to build 32 rods of 
wall in the same time that 5 men can build 10 rods P 

KuLE. — ^I. Arrange the terms in the statement so that 
the ratio of the causes which form the first couplet, shall 
equal the ratio of the effects which form the seco7id couplet, 
putting X in the place of the required term, 

11. If the required term be an extreme, divide the pro- 
duct of the means by the given extreme ; if the required 
term be a mean, divide the product of the extremes by the 
given mean. 

To shorten the operation, equal factors in the first and second, or 
in the first and third terms may be canceled. 

Solve the following by either of the foregoing methods : 

6. If 5 sheep can be bought for 120.75, ko^ TDkSMa::^ 
sheep can be bought for 1398.40 ? 
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7. When 10 barrels of flour cost $112.50^ what will be 
the cost of 476 barrels of flour ? 

8. If a railroad train run 30 miles in 50 min.^ in what 
time will it run 260 miles ? 

9. How many bushels of peaches can be purchased for 
$454.40, if 8 bushels cost $10.24? 

10. If a horse travel 12 miles in 1 hr. 36 min., how far, 
at the same rate, will he travel in 15 hours ? 

11. How many days will 12 men require to do a piece 
of work, that 95 men can do in 7^ days ? 

12. If f of an acre of land cost 160^ what will 45} acres 
cost ? 

13. At the rate of 72 yards for £44 16s., how many 
yards of cloth can be bought for £5 12s. ? 

14. If ^ of a barrel of cider cost $1^, what is the cost 
of f of a barrel ? 

15. If the annual rent of 35 A. 90 P. is 1284.60, how 
much land can be rented for $374.70 ? 

16. What wiU 87.5 yd. of cloth cost, if 1} yd. cost $1.26 ? 

17. If by selling $5000 worth of dry goods, a merchant 
gains $456.25, what amount must he sell to gain $1000 ? 

18. Bought coal at $4.48 per long ton, and sold it at 
$7.25 per short ton. What was the gain per ton ? 

19. What will be the cost of a pile of wood 80 ft. long, 
4 ft. wide, 4 ft. high, if a pile 18 ft. long, 4 ft. wide. 6 ft. 
high cost $30.24? 

20. If 36 bu. of wheat are bought for $44.50, and sold 
for $53.50, what is gained on 480 bu. at the same rate ? 

21. If a business yield $700 net profits in 1 yr. 8 mo., in 
what time will the same business yield $1050 profits ? 
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COMPOUND PEOPOETION. 

771. A Compound Proportion is an expression 
of equality between two ratios^ one or both of which are 
compound. 

All the terms of every problem in compound proportion appear 
in couplets, except one, and this is always of the same unit value as 
the required term. 

The order of the ratios, and of the terms composing the ratios, is 
the same as in simple proportion. 



WXITTSIf EXJEItCISBS. 

772. 1. If 18 men buUd 126 rd. of wall in 60 da., 
working 10 hr. a day, how many rods will 6 men build in 
110 da., working 12 hr. a day ? 



18 men 
60 days 
10 hours 



STATEMENT. 

6 men ^ 



Or, 



rodB. rods. 



: 110 days [ : : 126 : a; 
: 12 hours ) 



X 



rods. 

a; = 



OPEBATIOK. 

11 42 



5 00 

10 



1?X 00X10 

t 5 



=A|A=92|rd. 




11011 

1? 

1J»0 4:2 
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92|=a:rd. 



Analysis. — All the terms in this example appear in couplets, ex- 
cept 126 rods, which is of the same unit value as the required term, 
and is made the third term of the proportion, and x rods, the fourth. 

The required number of rods depends upon three conditions : 1st, 
the number of men employed ; 2d, the number of days they work ; 
and 3d, the number of hours they work each day. 

Consider each condition separately, and arrange the terms of the 
same unit value in couplets, and make t\i« «to\fe\iCL«ii\.«ak\ja.^asa;:^^ 
proportion (TOT), Then find the requitoOL\«xmVj ^^fi.*^ 
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2. If 20 horses consume 36 tons of hay in* 9 mo., how 
many tons will 12 horses consume in 18 months ? 

DriU Exercise — In this example, what is the denomination of 
the required term ? What given number has the same unit value t 
What will be the third term of the proportion? The fourth? 
How many couplets are there ? Give them. What kind of a ratio 
do they form ? How is the antecedent and consequent of each 
couplet determined ? How is a compound ratio reduced to a simple 
one ? Make the statement. Is the required term a mean or an 
extreme ? How is it found ? (763, 3.) 

3. If 1320 win pay the hoard of 4 persons for 8 weeks, 
for how many weeks will $800 pay the board of 15 
persons ? 

4. .If a man walk 192 miles in 6 days, walking 8 hr. a 
day, how far can he walk in 18 days, walking 6 hr. a day ? 

5. If 6 laborers can dig a ditch 34 yards long in 10 
days, how many days will 20 laborers require to dig a 
ditch 170 yards long? 

KuLE. — I. Form each couplet of the compound ratio 
from the numbers given, by comparing those which are of 
the same unit value, arranging the terms of each in respect 
to the third term of the proportion, as if it were the first 
couplet of a simple proportion, (767.) 

11. Divide the product of the second and third terms by 
the product of the first terms, the quotient mil be the num- 
ber required. 

The same preparation of the terms by reduction is to be observed 
as in simple proportion. 

When possible, shorten the operation by cancellation. When 
the vertical line is used, write the factors of the dividend on the 
r^ht, and the factors of the diviaoT mt\i x oii^^Vilt. 
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CAUSE AND EFFECT. 

773. If we regard the conditions of each problem as 
the comparison of two causes and two effects, the com- 
pound proportion will consist of two ratios, one or both 
of which may be compound, and the required term will 
be either a simph cause, or effect, or a single element of a 
compound cause, or effect. 

WRITTEN EXEBCX8 E8. 

774. 1. If 8 men earn 1320 in 8 days, how much will 
12 men earn in 4 days? 



STATEMENT. Or, ANALYSIS. — 

Ist cause. 8d. cause. ^^ In this example 

8 men : 12 men ) ^^^^ a *^ 
8 days • 4 days ) 



^^ the first cause is 

4 8 men at work 8 

$$t^ ^ days, the second 

cause is 12 men 



^^^ at work 4 days ; 



OPERATION. 

12x4x?g0^_ ^ 

$X$ " t^e two form a 

compound ratio. 

The effect of the first cause is $320 earned, the effect of the sec- 
ond cause is %x earned, and is the reg[uired term ; the two effects 
form a simple ratio. » 

The value of the required term depends upon ttoo conditions: 
1st, the number of men at work j 2d, the number of days they work. 
Consider each condition separately, and arrange the terms of the 
same unit value in couplets, and make a statement in the same man- 
ner as in simple proportion. The required term being an extreme, 
is found by (763, 3). 

2. If it cost $41.25 to pare a sidewalk 5 ft. wide and 
75 ft. long, what will it cost to pave «k ^iiaVl^ax ^v2^ "^ ^^ 
wide and 566 ft long ? 
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3. How many days will 21 men require to dig a ditch 
80 ft. long^ 3 ft. wide^ and 8 ft. deep^ if 7 men can dig a 
ditch 60 ft. long, 8 ft. wide^ and 6 ft. deep^ in 12 days ? 

Or, 
80 
3 
8 




X 


t 


n 


It 


3W 


^0 8 


ti 


t 


« 


«) 


3 


8 . 



3 x=. 2| da. 

AiTALTSis. — In this example the causes and the effects each form 
a compound ratio. The required term is an element of the second 
cause and a mean. Hence divide the product of the extremes bj 
the product of the given means, and the quotient is the required 
factor or term, 3| da. (763, 3). 

4. If 4 horses consume 48 bushels of oats in 12 days, 
how many bushels will 20 horses consume in 8 weeks ? 

EuLE. — I. Of the given numbers, select those which con- 
stitute the causes, and those which constitute the effects, 
and arrange them in couplets as in simple cause and effect, 
putting X in the place of the required term, 

II. If the required term, x, he an extreme, divide the 
product of the means by the product of the given extremes ; 
if X be a mean, divide the product of the extremes by the 
product of tJiS given means ; the quotient will be the r^ 
quired term. 

Solve the following by either of the foregoing methods : 

5. What sam of money will produce (300 in 8 mo., if 
$800 produce $70 in 15 months? 



PEQPOBTION. 135 

6. If 20 reams of paper are required to print 800 copies 
of a book containing 230 pages each, 40 lines on a page, 
how many reams are required to print 3000 copies of 
400 pages each, 35 lines on a page ? 

7. If 10 men can cut 46 cords of wood in 18 da., work- 
ing 10 hr. a day, how many cords can 40 men cut in 
24 da., working 9 hr. a day ? 

8. What is the cost 30^ yards of cloth 1^ yd. wide, 
if 2i yards If yd. wide, cost t3.37i ? 

9. A contractor employs 45 men to complete a work 
in 3 months ; what additional number of men must he 
employ, to complete the work in 2^ months? 

10. If a Tat 16 ft. long, 7 ft. wide, and 15 ft. deep 
holds 384 barrels, how many barrels will a vat 17i^ ft 
long, lOJ^ ft. wide, and 13 ft. deep hold ? 

11. What is the weight of a block of granite 8 ft. long, 

4 ft. wide, and 10 in. thick, if a similar block 10 ft. long, 

5 ft. wide, and 16 in. thick, weigh 6200 pounds ? 

12. If it cost $15 to carry 20 tons H miles, what will 
it cost to carry 400 tons ^ota mile ? / 

13. If it take 13500 bricks to build a wall 200 ft. long, 
20 ft. high, and 16 in. thick, each brick being 8 in. long, 

4 in. wide, and 2 in. thick, how many bricks 10 in. long, 

5 in. wide, 3^ in. thick, will be required to build a wall 
600 ft. long, 24 ft. high, and 20 ft. thick ? 

14. What will 15 hogsheads of molasses cost, if 28J 
gallons cost $7| ? 

15. At 6}d. for 1} yards of cotton cloth, how many 
yards can be bought for £10 6s. 8d. ? 

16. If 1750 gain 1202.50 in 4 yr. 6 mo.» ^Yi^^ «^wa.^^K^ 
gain $155:52 in 1 yr. 6 mo. ? 
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17. In what time con 60 men do a piece of work that 
15 men can do in 20 days ? 

18. If 2^ yd. of cloth 6 quarters wide can be made from 
1 lb. 12 oz. of wool, how many yards of cloth 4 quarters 
wide can be made from 70 lb. of wool ? 

19. If the use of $300 for 1 yr. 8 mo. is worth $30, how 
long, at the same rate, may $210.25 he retained to be 
worth $42,891 ? 

20. A farmer has hay worth $18 a ton, and a merchant 
has flour worth $10 a barrel. If the farmer ask $21 for 
his hay, what should the merchant ask for his flour ? 

21. How many men will be required to dig a cellar 
45 ft. long, 34.6 ft. wide, and 12.3 ft. deep, in 12 da. of 
8.2 hr. each, if 6 men can dig a similar one 22.5 ft. long, 
17.3 ft. wide, and 10.25 ft. deep, in 3 da. of 10.25 hr. each? 

22. If a bin 8 ft. long, 4^ ft. wide, and 2^ ft. deep, 
hold67|^bu., how deep must another bin be made, that is 
18 ft. long and 3| ft wide, to hold 450 bu. ? 

23. What will 120 lb. of coffee cost, if 10 lb. of sugar 
cost $1.25, and 16 lb. of sugar are worth 5 lb. of coffee ? 

24. Two men have each a farm. A's farm is worth 
$48.75, and B^s $43^ ; but in trading A values his at $60 
an acre. What value should B put upon his ? 

25. If 6 men in 4 mo., working 26 da. for a month, 
and 12 hr. a day, can set the type for 24 books of 300 pp. 
each, 60 lines to the page, 12 words to the line, and an 
average of 6 letters to the word, in how many months of 
24 da. each, and 10 hr. a day, can 8 men and 4 boys set 
tne type for 10 books of 240 pp. each, 52 lines to the 

page^ 16 words to the line, and 8 letters to the word, 2 
boys doing as much as 1 man? 
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775. 1. If John has 10 marbles, William 15 marbles, 
and Charles 25 marbles, what part of the whole has each ? 

2. Two men bought a barrel of flour for $9, the first 
paying 14 and the second $5. What part of the flonr 
belongs to each ? 

3. Three men bought 108 sheep, and as often as the 
first paid $3, the second paid $4, and the third 15. How 
many sheep should each receive ? 

4. If 145 be divided between two persons^ so that of 
every 15, one receives $2, and the other $3, how many 
dollars does each receive ? 

5. Two men hired a pasture for 136 ; one put in 2 
horses for 3 weeks, the other 3 horses for 4 weeks. What 
should each pay ? 

DEFINITIONS. 

776. Partnership is the association of two or more 
persons under a certain name, for the transaction of busi- 
ness with an agreement to share the gains and losses. 

777. A Firm, Company or House is any par- 
ticular partnership association. 

778. The Capital ifi the money ox -jto^exXrj yk^^^^a^ 
by the partners, called also Investni^nt^ ot Joxut-Si^^iVc. 
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779. The Jtesoutces of a firm are the amounts dne 
it, together with the property of all kinds belonging to 
it ; called also As&ets, or Effects. 

780. The Liahilities of a firm are its debts, 

781. The Net Capital is the excess of resources 
over liabilities. 

WRITTBN MXMnOISBS, 

78S« To apportion grAins or losses according to 
capital Invested. 

1. A and B engage in trade ; A famishes 1400 capital, 

B $600. They gain $250 ; what is the profit of each ? 

1st operation. (By Fractions.) 

$400, A.'s inTestment = ^^ = { of the whole capital 
600, B/s " =^^ = i 



*t t€ tt 



it 



$1000, whole 

$250 X f = $100, A/s share of the gain. 
$250 X t = $150, B/s " 

2d operation. {By Proportion.) 

$1000 (whole cap.) : $400 (A.'8 inv.) : : $250 (whole gain) : A.'8 diaie. 
$1000 (whole cap.) : $600 (B/s iny.) : : $250 (whole gain) : B.'s share. 

8D operation. {By Percentage,) 

$260 gain is ^^jf = 25% of the whole capital. 

$400 X .25 = $100, A.'s gain ; $800 x .25 = $150, B.'8 gain. 

Analysis.— (2«^ Method.) Since $400, A.'s investment, is ^f/^, 
or f , of the whole capital, he is entitled to f of the gain, or $1()0 ; 
and B is entitled to f of the gain, or $150. 

M Method. The ratio of $1000, the whole capital, to $400, A.'8 
investment, is equal to the ratio of $250, the whole gain, to A.'8 
share of the gain. Hence the proportions, etc. 

Sd Method. Since the gain is 25 % of the whole capital, each 
partner is entitled to 25 % of his investment as his share of the gain. 
The tAird method (by dividend) \s t\i&t gea«ni2[i^ «i^Qk^\«dby joint 
stock compajiiea having namexouB ah»LW^o\^ftt^» 
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2. At the end of the year, Norton, Smith & Co. take 
an account of stock, and find the amount of merchandise, 
as per inventory, to be $8400 ; cash on band, $4850 ; due 
from sundry persons, 15273. Their debts are found to 
amount to $422S. S. Norton's investment in the busi- 
ness is 15000 ; B. Smith's, $4000 ; and C. Woodward's, 
$2000. Make a statement showing the resources, lia- 
bilities, net capital, and net gain ; and find each part- 
ner's share of the gain. 

OFEBATION. 

Mesources* 

Mdse. as per inventory, $8400 

Cash on hand, 4850 

Debts due the firm, 5273 

$18523 
ZAabilities, 

Bebts due to sondiy persons, • 4223 

Net capital, .... $14300 

Tnvesttnenfs, 

S. Norton, $5000 

K. Smith, 4000 

C. Woodward, 2000 

Total investments $11000 

Net gain, $3300 

S: Norton's fractional part, ^^f^ = ^ot $3300 = $1500. 

B. Smith's " " iWA = A of $3300 = $1^. 

C. Woodward's " " ^/W^ = A of $3300 = $ eOO. 

Pboof.— $1500 + $1200 + $600 = $3300, total gain. 
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BuLE 1. Find what fractional part each partner^s in- 
vestment is of the whole capital, and take such part of the 
wlmle gain or loss for his share of the gain or loss. Or, 

2. State by proportion, as the whole capital is to each 
partner^s investment, respectively, so is the whole gain or 
loss to each partner^ s share of the gain or loss. Or, 

3. Find what per cent, the gain or loss is of the whole 
capital, and take that per cent, of each partner^s invest- 
ment for his share of the gain or loss, respectively, 

3. A furnishes 14000, B, $2700, and C, $2300, to pur- 
chase a house, which they rent for $720. What is each 
one's share of the rent ? 

4. Four persons rent a farm of 230 A. 64 P. at $?|^ an 
aci'e. A puts in 288 sheep, B, 320 sheep, C, 384 sheep, 
and D, 648 sheep ; what rent ought each to pay ? 

5. Prime & Co. fail in business ; their liabilities 
amount to $22000 ; their available resources to $8800. 
They owe A $4275, and B $2175.50 : what will each of 
these creditors receive ? 

6. Four persons engage in manufacturing, and invest 
jointly $22500. At the expiration of a certain time, A's 
share of the gain is $2000, B's $2800.75, C's $1685.25, 
and D's $1014. How much capital did each put in ? 

7. An estate worth $10927.60 is divided between two 
heirs so that one receives \ more than the other. What 
does each receive ? 

8. Three persons engage in the lumber trade with a 
joint capital of $37680. A puts in $6 as often as B puts 
in $10, and as often as G puts in $14. Their annual gain 

J3 equal to C'a stock. What ia eafi\\ ^mIu^y'^ ^aln ? 
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9. Ames, Lyon & Co. close business in the following 
condition : notes due the firm to the amount of $24843.75, 
cash in hand, $42375.80, due on account, $26500, mer- 
chandise per inventory, $175840. Notes against the 
firm, $14058.75, due from the firm on account, $12375.80. 
Ames invested $60000, Lyon, $40000, and Clark $25000. 
Make a statement showing the total amount of resources, 
liabilities, investments, net capital, net gain, and each 
partner's share of the gain. 

783. To apportion gains or losses according to 
amount of capital invested, and time it is employed* 

1. Three partners, A, B, and C, furnish capital as fol- 
lows : A, $500 for 2 mo. ; B, $400 for 3 mo. ; C, $200 for 
4 mo. They gain $600 ; what is each partner's share ? 

OPERATION. 

500 X 3 = 1000 = mi = i X ) ( $200, A's share. 

400 X 3 = 1200 = iiU = t X V $600 = 3 $340, B's 
200 X 4 =_800 = ^v =^x ) ( $160, C's 

8000 

Analysis. — The use of $500 for 2 mo. is the same as the nse of 
$1000 for 1 mo. ; the use of $400 for 8 mo. is the same as that of 
$1200 for 1 mo. ; and the use of $200 for 4 mo. is the same as that 
of $800 for 1 mo. Therefore the whole capital is the use of $3000 
for 1 mo. ; and as A's investment is $1000 for 1 mo., it is ^ of the 
capital, and hence he should receive ^ of the gain, or $200. For 
the same reason, B should receive {, aod C ^ of the gain, or $240 
and $160, respectively. 

The other methods of operation may be applied by considering 
the products of investment and time as shares of the capital. Thus, 
$600 is 20% of $8000 ; and 20% of $1000, $1200, and |B(y\ ^k>1V 
give $200, $240, and $160, respectively , Wie a^Mwt^a ol ^BKai.^tttQjssaft^. 
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2. Barr^ Banks & Co. gain in trade $8000. Barr fur- 
nished $12000 for 6 mo.. Banks, $10000 for 8 mo., and 
Butts $8000 for 11 mo. Apportion the gain ? 

Rule 1. — Multiply each partner^s capital by the time 
it is invested, and divide the whole gain or loss among the 
partners in the ratio of these products. Or, 

2. State by proportion: The sum of the products is to 
each product, as the whole gain or loss is to each partner^s 
gain ar loss. 

3. Jan. 1, 1876, three persons began business with 
$1300 capital furnished by A ; March 1, B put in $1000 ; 
Aug. 1, G put in $900. The profits at the end of the 
year were $750. Apportion it 

4. In a partnership for 2 years, A furnished at first 
$2000, and 10 mo. after withdrew $400 for 4 mo., and 
then returned it ; B at first put in $3000, and at the end 
of 4 mo. $500 more, but drew out $1500 at the end of 16 
mo. The whole gain was $3372. Find the share of each. 

5. The joint capital of a company was $5400, which 
was doubled at the end of the year. A put in ^ for 9 mo., 
B f for 6 mo., and C the remainder for 1 year. What is 
each one's share of the stock at the end of the year ? 

6. Crane, Child & Coe, forming a partnership Jan. 1, 
1875, invested and drew out as follows: Crane inrested 
$2000, 4 mo. after $1000 more, and at the end of 9 mo. 
drew out $600. Child inrested $5000, 6 mo. after $1200 
more, and at the end of 11 mo. put in $2000 more. Coe 
put in $6000, 4 mo. after drew out $4000, and at the 
end of 8 mo. drew out $1000 more. The net profits for 

^e year were $7570, Fiud tlie akiai^ ol ^adck. 
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784:« Alligation treats of mixing or compounding 
two or more ingredients of different values or qualities. 

785. Alligation Medial is the process of finding 
the mea7i or average valu6 or quality of several ingredients. 

786. Alligation Alternate is the process of find- 
ing the proportional quantities to be used in any required 
mixture. 

WBITTJEir exam:ple8. 

787. 1. If a grocer mix 8 lb. of tea worth $.60 a pound 
with 6 lb. at $.70, 2 lb. at $1.10, and 4 lb. at $1.20, what 
is 1 lb. of the mixture worth ? 

OPERATION. Analysis. —Since 8 lb. of tea at $.60 is 

$.60 X 8 = $4.80 worth $4.80, and 6 lb. at $.70 is worth 

•j-Q w g _- 4 20 $^-^' *^^ ^ ^^- *^* $^1^ is worth $2.20, 

o — oon and 4 lb. at $1 .20 is worth $4.80, the mix- 

1. 10 X 2 — ^.20 ^^^ ^^ 20 lb. is worth $16. Hence 1 lb. is 

1. 20 X 4= 4.80 worth ^ of $16, or $16 -i- 20 = $.80. 

20 ) $16.00 ^ 

2. If 20 lb. of sugar at 8 cents be mixed with 24 lb. at 
9 cents, and 32 lb. at 11 cents, and the mixturiB is sold 
at 10 cents a pound, what is the gain or loss on the whole P 

EuLB.— i^W the entire cost or value of the inqredMx^iA^ 
and divide it by the sum of the simples* 
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3. A miller mixes 18 bu. of wheat at $1.44 with 6 bu. 
at 11.32, 6 bu. at $1.08, and 12 bn. at 1.84. What will be 
his gain per bushel if he sell the mixture at $1.50 ? 

4. Bought 24 cheeses, each weighing 25 lb., at 7f a 
pound ; 10, weighing 40 lb. each, at 10^ ; and 4, weigh- 
ing 50 lb. each, at 13f ; sold the whole at an average 
price of d^f a pound. What was the whole gain ? 

5. A drover bought 84 sheep at $5 a head ; 96 at $4.75 ; 
and 130 at $5^. At what average price per head must 
he sell them to gain 20^ ? 

788. To find the proportional parts to be used, 
when the mean price of a mixture and the prices of 
the simples are given. 

1. What relative quantities of timothy seed worth $2 a 
bushel, and clover seed worth $7 a bushel, must be used 
to form a mixture worth $5 a bushel ? 

Analysis. — Since on every ingredient usea 
whose price or quality is leu than the mean 
Ans. rate there will be a gain, and on every ingre- 
dient whose price or quality is greater than 
the mean rate theire will be a loss, and since the gains and losses 
must be exactly equal, the relative quantities used of each should 
be such as represent the unit of wlue. By selling one bushel of 
timothy seed worth $2, for $5, there is a gain of $8 ; and to gain $1 
would require i of a bushel, which is placed opposite the 2. By 
selling one bushel of clover seed worth $7, for $5, there is a loss 
of $2 ; and to lose $1 would require j^ of a bushel, which is placed 
opposite the 7. 

In every case, to find the unit of value, divide $1 by the gain or 

loss per bushel or pound, etc. Hence, if every time ^ of a bushel 

of timothy seed is taken, ^ of a bushel of clover seed is taken, the 

gain and loss wiU be exai^y equal, and ^ and j^ will be the propoT" 

^idna^ guanHtiea required. 
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OPERATION. 
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To express the proportional numbers in integers, reduce these 
fractions to a comftion denominator, and use their numerators, since 
fractions having a common denominator are to each other as their 
numerators (241) ; thus, ^ and ^ are equal to f and |, and the pro- 
portional quantities are 2 bu. of timothy seed to 3 bu. of clover seed. 

2. What proportions of teas worth respectively 3, 4, 7, 
and 10 shillings a pounds must be taken to form a mix- 
ture worth 6 shillings a pound ? 

Analysis. — To preserve the equality 
of gains and losses, always compare 
two prices or simples, one greater and 
one less than the mean rate, and treat 
each pair or couplet as a separate ex- 
ample. In the given example form two 
couplets, and compare either 3 and 10» 
4 and 7, or 3 and 7, 4 and 10. 

We find that ^ of a lb. at 3s. must be 
taken to gain 1 shilling, and ^ of a lb. 
at lOs. to lose 1 shilling ; also ^ of a lb. at 4s. to gain 1 shilling, and 
1 lb. at 7s. to lose 1 shilling. These proportional numbers, obtained 
by comparing the two couplets, are placed in columns 1 and 3. If, 
now, the numbers in columns 1 and 2 are reduced to a common de- 
nominator, and their numerators used, the integral numbers in 
columns 3 and 4 are obtained, which, being arranged in column 5, 
give the proportional quantities to be taken of each. 

It will be seen that in comparing the simples of any couplet, one 
of which is greater, and the other less than the mean rate, the pro- 
portional number finally obtained for either term is the difference 
between the mean rate and the other term. Thus, in comparing 3 
and 10, the proportional number of the former is 4, which is the 
difference between 10 and the mean rate 6 ; and the proportional 
number of the latter is 3, which is the difference between 3 and the 
mean rate. The same is true of every other couplet. Hence, when 
the simples and the mean rate are integers, the intermediate steps 
taken to obtain the final proportional numbers as in columns 1, 2, 3, 
and 4, may be omitted, and the same results readily found by taking 
the difference between each simple and the mean t^^^^^^ ^\^tfu:S£&% 
it qppofifito the one with which it is comptttoQu 
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3. In what proportions mnst sugars worth 10 cents, 
11 cents, and 14 cents a pound be used, to form a mix- 
ture worth 12 cents a pound ? 

4. A farmer has sheep worth 14, $5, $6, and $8 per 
head. What number may he sell of each and realize an 
average price of $5^ per head ? 

EuLE. — ^I. Write the several prices or qualities in a 
column, and the mean price or quality of the mixture at 
the left. 

II. Form couplets hy comparing any price or quality 
lesSy with one that is greater than tJie mean rate^ placing 
the part which must he used to gain 1 of the mean rate 
opposite the less simple, and the part that must be used to 
lose 1 opposite the greater simple, and do the same for each 
simple in every couplet. 

III. If the proportional numbers are fractional, they 
may be reduced to integers, and if two or more stand in 
the same horizontal line, they must be added; the final re- 
sults will be the proportional quantities required. 

1. If the numbers in any couplet or column have a common fac- 
tor, it may be rejected. 

2. We may also multiply the numbers in any couplet or column 
by any multiplier we choose, without affecting the equality of the 
gains and losses, and thus obtain an indefinite number of results, 
any one of which being taken will give a correct final result. 

5. What amount of flour worth $5^, $6, and $7| per 
barrel, must be sold to realize an average price of $6;} per 
barrel? 

6. In what proportions can wine worth $1.20, $1.80, 
and $2.30 per gallon be mixed with water so as to form a 

mixture worth $1.50 per galloii^ 
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789. mi^ithe quantity of ^e of the simples is 
limited. ^ 

1. A farmer has oats worth $.30^ com worth $.45^ and 
barley worth $.84 a bushel. To make a mixture worth 
^.60 a bushel, and which shall contain 48 bu. of corn, 
how many bushels of oats and barley must he use ? 

OFEBATION. ANALYSIS. — By the 

same process as in 
(788), the proportional 
quantities of each are 
found to be 4 bu. of 
oats, 8 of com, and 10 
of barley. But since 48 bu. of com is 6 times the proportional num- 
ber 8, to preserve the equality of gain and loss take 6 times the 
proportional quantity of each of the other simples, or 6 x 4 = 24 bu. 
of oats, and 6 x 10 = 60 bu. of barley. Hence, etc. 

2. A dairyman bought 10 cows at $40 a head. How 
many must he buy at $32, $36, and $48 a head, so that 
the whole may average $44 a head ? 

Rule. — Find the proportional quantities as in (788). 
Divide the given qvuntity by the proportional quantity of 
the same ingredient, and multiply each of the other propor- 
tional quantities by the quotient thus obtained, 

3. A grocer having teas worth $.80, $1.20, $1.50, and 
$1.80 per pound, wishes to form a mixture worth $1.60 a 
pound, and use 20 lb. of that worth $1.50 a pound. 

4. Bought 12 yd. of cloth for $30. How many yards 
must I buy at $3|^ and $1| a yard, that the average price 
of the whole may be $2| a yard? 

5. How many acres of land worth $70 an acre must be 
added to a farm of 75 A., worth %1Q^ \\»l %«5t^, ^^ "^^ 
average value may be $80 an acre? 
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790* When the quantity of the whole compound 
is limited. 

1. A grocer has sugars worth 6 cents^ 7 cents, 12 cents, 
and 13 cents per pound. He wishes to make a mixture 
of 108 pounds, worth 10 cents a pound; how many 
pounds of each kind must be use ? 

OPERATION. Analysis. — ^The proportion- 

al quantities of each simple 
found by (788) are 3 lb. at 
6 cts., 2 lb. at 7 cts., 3 lb. at 12 
cts., and 4 lb. at 13 cts. Add- 
ing the proportional quantities, 
the mixture is but 12 Ib^ 
while the required mixture is 
108, or 9 times n. If the 
whole mixture is to be 9 times as much as the sum of the propor- 
tional quantities, then the quantity of each simple used must be 9 
times as much as its respective proportional, or 27 lb. at 6 cts., 
18 lb. at 7 cts., 27 lb. at 12 cts.. and 36 lb. at 13 cts. 

2. A man paid $330 per week to 65 laborers, consisting 
of men, women, and boys; to the men he paid $10 a 
week, to the women $2 a week, and to the boys $1 a week ; 
how many were there of each ? 

Rule. — Find the proportional numbers as in (788). 
Divide the given quantity by the sum of the proportional 
quantities, and multiply each of the proportional quanti- 
ties by the quotient thus obtained. 

3. How much water must be mixed with wine worth 
$.90 a gallon, lo make 100 gal. worth $.60 a gallon ? 

4. One man and 3 boys received $84 for 56 days* labor ; 
the man receiyed $3 per day, and the boys $^, $|, and 

#i/ respectively ; how many 4ai.yB ^\^ (i«ixJa.\BXiot'^» 
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SYNOPSIS FOR REVIEW. 



RATia 



1. Defs. -< 



' 1. Batt6. 2. Sign of Ratio. 8. Terms. 
4 Antecedent. 5. Consequents 6. 
Value of a Ratio. 7. Simple Ratio. 
8. Compound Ratio. 9. Reciprocal of 
a Ratio. 

2. fobmulas, 1, 2, 3. 

3. Oeheral Principles, 1, 2, 3. 
^ 4. General Law. 



PROPOR- 
TION. 



1. Defs. 



1. Proportion. 2. Sign. 3. Couplet. 
4 Proportional. 5. Antecedents. G. 
Consequents. 7. Extremes. 8. Meanb. 
9. Mean Proportional. 

2. Principles, 1, 2, 3, 4 



3. Simple Pro- 
portion. 



1. Defs 



j 1. Sit 



4. Compound 



Simple Proportion. 
Statement. 
^ 2. Rule, I, II. 

3. Cause and Effect. 
, 4. Rule, I, II. 

^ 1. Def. Compound Proportion. 
2. Rule, I, II. 



PARTNER- 
SHIP. 



1^ Proportion, i 3 cause and Effect. 

, 4 Rule, I, II. 

r 1. Partnership. 2. Firm, Company, or 
' 1. Defs. -s House. 3. Capital. 4. Resources. 
J 16. Liabilities. 6. Net Capital. 

1 2. 782. Rule, 1, 2, 3. 
[ 3. 783. Rule, 1, 2. 



ALLIGA- 
TION. 



1. Defs. \ ^* Alligation. 2. Alligati 

( 3. Alligation Alternate. 

2. 787. Rule. 

3. 788. Rule, I, II, III. 

4. 789. Rule. 
( 5. 790. Rule. 
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TEST PROBLEMS. 



792. 1. The sum of two numbers is 120, and their dif- 
ference is equal to ^ of the greater. Find the numbers. 

2. E's age is H times the age of D, and F's age is 2^ 
times the age of both, and the sum of their ages is 124. 
What is the age of each ? 

3. If 7 bu. of wheat are worth 10 bu. of rye, and 5 bu. 
of rye are worth 14 bu. of oats, and 6 bu. of oats are 
worth $6, how many bushels of wheat will $60 buy ? 

4. A mechanic was engaged to labor 20 days, on the 
conditions that he was to receive $5 a day for every day 
he worked, and to forfeit $2 a day for every day he was 
idle ; at the end of the time he received $86. How many 
days did he labor? 

5. One man can build a fence in 18 da., working 10 hr. 
a day ; another can build it in 9 da., working 8 hr. a day. 
In how many days can both together build it, if they 
work 6 hours a day ? 

6. If 6 boxes of starch and 7 boxes of soap cost 133, 
and 12 boxes of starch and 10 boxes of soap cost $54, what 
is the price of 1 box of each ? 

7. Three men agree to build a barn for $540. The first 
and second can do the work in 16 da., the second and 
third in 13 J da., and the first and third in llf da. In 
how many days can all do it working together ? In how 
many days can each do it alone ? What part of the pay 
should each receive ? 

8. A dealer paid $182 for 20 barrels of flour, giving $10 
lor Grst quality, and $7 for second quality. How many 

barrels were there of each? 
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9. The hour and minute hands of a clock are together 
at 12 M. When will they be exactly together the third 
time after this ? 

10. Bought 15 bu. of wheat and 30 bu. of oats for $35, 
and 9 bu. of wheat and 6 bu. of oats for $15. What was 
the price per bushel of each ? 

11. If Ames can do as much work in 3 days as Jones 
can do in 4^ days, and Jones can do as much in 9 days as 
Smith can do in 12 days, and Smith as much in 10 days 
as Eay in 8 days, how many days* work done by Bay are 
equal to 5 days done by Ames ? 

12. A merchant bought 40 pieces of cloth, each piece 
containing 25 yd., at t^ per yard, on 9 mo. credit, and 
sold the same at |4| per yard, on 4 mo. credit Find his 
net cash gain, money being worth 6%. 

13. There are 70 bu. of grain in 2 bins, and in 1 bin 
are 10 bu. less than | as much as there is in the other. 
How many bushels in the larger bin ? 

14. Three men can perform a piece of work in 12 hr. ; 
A and B can do it in 16 hr., A and C in 18 hr. What 
part of the work can B and do in 9^^ hours ? 

15. What per cent in advance of the cost must a mer- 
chant mark his goods, so that after allowing 6% of his 
sales for bad debts, an average credit of 6 mo., and 4:% of 
the cost of the goods for his expenses, he may make a 
clear gain of 12^^ on the first cost of the goods, money 
being worth 11% ? 

16. An elder brother's fortune is 1^ times his younger 
brother's ; the interest of ^ of the elder brother's fortune 
and i of the younger's for 5 years, at 6%, ia %%4A<^. '^\>ai^» 
is the fortune of each ? 
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17. The top of Trinity Church steeple in New York is 
268 ft. from the groand ; i the height of the steeple 
above the church plus 12 ft is equal to the height of the 
church. Find the height of the steeple above the church ? 

18. Two persons have the same income : A saves ^ of 
his, but B by spending $300 a year more than A, at the 
end of 2 years is 1200 in debt. What is their income ? 

19. Divide $2520 among 3 persons, so that the second 
shall have f as much as the first, and the third i as much 
as the other two. What is the share of each ? 

20. A man owes a debt to be paid in 4 equal install- 
ments of 4, 9, 12, and 20 months respectively ; a discount 
of 6% being allowed, he finds that $1500 ready money will 
pay the debt. What is the amount of the debt ? 

21. A quantity of flour is to be distributed among some 
poor families ; if 50 lb. are given to each family, there 
will be 6 lb. left ; if 51 lb. are given to each, there will be 
wanting 4 lb. What is the quantity of flour ? 

22. 1 have three notes payable as follows : one for $400, 
due Jan. 1, 1875 ; another for $700, due Sept 1, 1875; 
and another for $1000, due April 1, 187^ What is the 
average of maturity? 

23. An estate worth $123251.82 is left to four sons, 
whose ages are 19, 17, 13, and 11 years, respectively, and 
is to be so divided that each part being put out at 7% 
simple interest, the amounts shall be equal when they 
become 21 years of age. What are the parts ? 

24. If a piece of silk cost $1.20 a yard, at what price 
must it be marked that it may be sold at 10^ less than 
iJie marked price, and still make a profit of 20^ ? 

J^S. A farmer sold 100 geese and. tvxfkfe^^ \ IwXJaa ^gs«!fiA 
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he received $.75 apiece, and for the turkeys $1^5 apiece, 
and for the whole 1104:. What was the number of each ? 

26. A man left his property to three sons ; to A ^ want- 
ing $180, to B i, (ind to the rest, which was $590 less 
than A and B received. What was the whole estate ? 

27. What is the simple interest and the amount ; the 
compound interest and amount ; the present worth and 
the 'true discount ; the bank discount and the proceeds 
of $1920, for ? yr. 5 mo. 12 da., at 6% ? Also the face of 
the note, which when discounted at a bank for the same 
time, and at the same rate, will produce the same sum ? 

28. Divide $1500 among 3 persons, so that the share 
of the second may be ^ greater than that of the first, and 
the share of the third J greater than that of the second. 

29. A merchant owes for three bills of goods as follows : 
$500 due March 1, $800 due June 1, and $600 due Aug. 1. 
He wishes to give two notes for the amount, one for $1000, 
payable April 1 ; what must be the face, and when the 
maturity, of the other ? 

30. A man in New York purchased a draft on Chicago 
for $10640, drawn at 60 da., $10283.56. What was the 
course of exchange ? 

31. B. B. Northrop, through his broker, invested a 
certain sum in U. S. 6's, 5-20, at 107^, and twice as much 
inU. S. 5's of '81, at 98i^, brokerage on each, i%. His 
income from both investments is $1674:. How much did 
he invest in each kind of stock ? 

32. A, B, and C are under a joint contract to furnish 
6000 bu. of com, at $.48 a bushel ; A's corn is worth $.45, 
B's $.51, and C's $.54 ; how many bushels must each put 
into the mixture that the contract ma,^ \i^ txjJfi^^l 
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33. A cask contains 42] XJ. S. gallons of wine, worth 
$4)^ per gallon. How much less will it cost in U. S. 
money, at the rate of £1 2s. per the Imperial gallon ? 

34. A gai'den 400 ft. long and 300 ft. wide has a walk 
20 ft. wide laid off from it on each side. What is the 
ratio between the area of the walk and the area of what 
remains? 

35. A commission merchant in Charleston receiyed infco 
his store on May 1, 1875, 1000 bbl. of flour, paying as 
charges on the same day, freight $175.48, cartage 156.25, 
and cooperage $8.37. He sold out the shipment as fol- 
lows: June 3, 200 bbl. @ $6.25 ; June 30, 350 bbl @ 
$6.50 : July 29, 400 bbl. @ $6.12^ ; Aug. 6, 50 bbL @ $6. 
Required, the net proceeds, and the date when they shall 
be accredited to the owner, allowing commission at 3^^, 
and storage at 2 cents per week per bbl. 

36. Three men engage in manufacturing. L puts in 
$3840 for 6 mo. ; M, a sum not specified for 12 mo. ; and 
N, $2560 for a time not specified. L receiyed $4800 for 
his capital and profits ; M, $9600 for his ; and N, $4160 
for his. Required, M's capital and N*s time. 

37. My expenditures in building a house, in the year 
1874, were as follows : Jan. 16, $536.78 ; Feb. 20, $425.36 ; 
March 4, $259.25 ; April 24, $786.36. At the last date I 
sold the house for exactly what it cost, interest at 6 per 
cent, on the money expended added, and took the 
purchaser's note for the amount. What was the face of 
the note ? 

38. A man bought a farm for $6000, and agreed "to pay 
principal and interest in 3 equal annual installmenta 
What was the annual payment, Vntet^t\^VEk^^%^ 
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OnAU EXMJtCI8E8. 



793. 1. What is the product of 3 used twice aa a 
factor ? 

2. What is the product of 3 used 3 times as factor . 

3. What is the product of 4 used 3 times as a factor ? 

4. What is the result of using 5 twice as a factor ? 

5. What is the product of ^ used twice as a factor ? ' 
G. What is the result of using J twice as a factor? 

f , three times as a factor ? 

7. What number will be produced by using .3 twice as 
a factor? .7, twice ? .4, three times ? .05, twice ? 

8. A room is 9 ft on each side ; how many square feet 
in the floor ? 

9. A cubical block of stone is 4 ft. on each edge ; how 
many cubic feet does it contain ? 

DEFINITIONS. 

794. A Power of a number is the product of factors, 
each of which is equal to that number. Thus, 27 is the 
third power of 3, since 27 = 3 x 3 x 3. 

795. Involutton is the process of finding oirj ^o^^st 
of a number. 
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796. The Sase or Root of a power is one of tbe 
equal factors of the power. Thus, 27 is the third power 
of 3, and 3 is the ba^e, or root, of that power. 

797. The Exponent of a power is a number placed 
at the right of the base and a little above it, to Bhow how 
many times it is used as a factor to produce the power. 
It also denotes the degree of the power. Thns, 

3' or 3 = 3, the/rs^ power of 3. 

3* ^ 3 X 3 = 9i the seco»(ipower of 3. 

3» = 3 X 3 X 3 = 27, the third power of 3. 

3< = 3 X 3 X 3 X 3 = 81, tho/ourlh power of 3. 



m 



798. The Square of a num- 
ber is its second power, so called 
because tbe number of superficial 
units in a square is equal to the 
second power of the number of 
linear units in one of its sides. 



799. The Ci/6eof anum- 

ber is its third power, eo 
called because the number of 
units of volume in a cube is 
equal to the third power of 
the number of linear units 
in one of its edges. 



800. A Perfect Power is a number which can be 
resolved into equal factors. Thus, S5 is a perfect power 
of the second degree, and 27 is a perfect power of the 
^Mrd degree. 
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801. Pkikciple. — "tlie sum of the exponents of two 
powers of the same number is equal to the exponent of the 
product of those powers. Thus, 22 x 2»= 2^ ; f or 2^ = 2 x 2, 
and 2«=2 x 2 x 2 ; hence 2^ x 2»=2 x 2 x 2 x 2 x 2=2«. 

WJtITTBN EXEBCI8B8. 

802. To find any power of a number. 

• 1. Find the third power of 55. 

OPEJiATiON. Analysis. — Since using 

35 = 35*; 35 X 35 = 35^ = 1225 ^7 number three times 

1225 X 35 = 358 = 42875 "f .!, ^^^' PJ^T" *^^ 

tliird power of that num- 
ber (797), 35 X 35 X 35 = 35» = 43875. 

2. Find the square of 37. Of 42. Of 56. Of 75. 

3. Find the cube of 15. Of 18. Of 42. Of 54. 

4. What is the value of 63^ ? of 48^ ? of 32* ? of 12' ? 

EuLE. — Find the product of as many fa^torsy each 
equal to the given number^ as there are units in the eapo^ 
nent of the required power. 

5. What is the third power of ^ ? 

rv« /;ix9 AAA 4x4x4 4» 64 

OPERATION.-(4)3 = ixixi = -^^^^ = -, = j^. 

Ei?LE. — A fraction may be raised to any power by in' 
volving each of its terms separately to the required power. 

6. What is the square of ^V ? The cube of -^ ? 

7. Raise ^ to the 4th power. 2^ to the 5th power. 

Find the required power of the following : 



8. 


25.4». 


12. 


.0342'. 


16. 


(182i)2. 


9. 


10C«. 


13, 

• 


.5» 


17. 


(4.07i)». 


10. 


(44i)». 


14. 


36.02*. 


18. 


(lA^ 


11. 


(H)*- 1 


15. 


.4031G* 


\ \^. 


.W?>^. 
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Find the value of each of the folloving expreHdons : 



20. 4.6» X 25». 

ai. 6.75* -(?i)'. 

22. foI(|)»x(3i)». 

26. {4» X 5* X 12") -^ {4s X 10' x 



23. 8» -i- .4096. ■ 

24. a.5«x(12f)». 
35. (75)" -(H)*. 



FORMATION OP SQUABES AND CUBES BY THE ASALTT 
ICAL METHOD. 

803. To find the square of a number In terms of 
Its tens and units. 

1. Find the square of 27 in terms of its tens and units. 
OPB&ATioN. Ahaltsib. — The prodnct of 30 

+ 7 by 7 is 30 x 7 + 7", and the 
product of 30+7 b; 30 is 30<+(SO 

--^-^^ x7); hence 30*+(3>i80x7)+7', 

(20x7)+ 7* which is the earn of theae imrtial 
20* +(20x7) producto, is the square of 30+7 



27 = 
27 = 



+ 7 



729 = aO»+(2 xaOx 7)+ 7^ 



Pbinciplb. — The square of a number consisting of tint 
and units is equcU to (he sum of the squares of the tens 
and units increased hy twice their product. 

Geo METRICAL Illustration. 






Let ABCD l>e e. square, eaeli side 
of which is 37 feet, and let lines \ie 
drawn OS repreaeoted in the fi^re. It 
is evident that the eqnare ABCD ^7*) 
Is eqaal to the anm of two squares, one 
of which is the square of tens (20*), the 
other the sijuare of the units (7^), to- 
gethei: with two rectangles each of 
whose areas \b 5a >.l. 
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2. What is the square of 37 ? 

30»= 900 

2 X aO X 7= 420 

7*= 49 

87« = 1369 (803, Pbik.) 

3. Find the square of 42 in terms of its tens and units. 
In like manner find the square 



4. Of 48. 

5. Of 56. 



6. Of 98. 

7. Of 125. 



8. Of 105. 

9. Of 225. 



10. Of 197. 

11. Of 342. 



804. To find the cube of a number in terms of 
its tens and units. 

1. Find the cube of 25 in terms of its tens and units. 

OFEBATION. 

252= 20«+(2x20x5)+5« 

25 = 20 + 5 



252x 5 = (202x5)-h(2x20x52) + 58 

25^x20 =20«+ (2x20^x5)+ (20 xS^) 

258 = 208 + (3 X 202 X 5) + (3 X 20 x 52) + 5s 

Analysis.— The «^Mare of 25 is 20* + (2x20x5) + 5^ (803, Pkik.) 
Multiplying this by 20 + 5 gives the cube of 26. 

2. Find the cube of 34 in terms of its tens and units. 

Principle. — The cube of a ntimler consisting of tens 
and units is equal to the cube of the tens, plu^ three times 
the product of the square of the tens by the tmits, plus 
three times the product of the tens by the square of the 
units, plus tJie cube of the units. 
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Geouetsical Illcstbatiok. 




The volume of tlie 
cube mBiked A, Elg. 1 , 
IB 20* ; the volume of 
each of the rectanga- 
lar solidfi marked Bis 
20x20x5, or StfxE; 
the volume of each of 
the rectangular solids 
marked C, Id Fig. S, is 



^^^ 



x5xB, 



£0x5*; 



and the volume of the 
small cube marked D 
IS 5*. It is evident, 
that if all these sclids 
are put together as 
ropreeent^d in Fig. 3, 
a Cuba niil be formed, 
each edge of which 
is 25. 

3. Find the cnbc 
of 46P 

OFERATION. 

40»= 64000 

40=xGx3^28800 

40x6>x3^ 4320 

216 
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805. 1. What are the two equal factors of 25 ? 36 ? 

2. What are the three equal factors of 27 ? 64? 125? 

3. What are the four equal factors of 16 ? 81? 256? 

4. Of what is 81 the 2d power ? The 4th power ? 

DEFINITIONS. 

806. The Square Root of a number is one of the 
two equal factors of that number ; the Cube Root is 

one of the three equal factors of that number, etc. 

Thus, 3 is the square root of 9, 2 is the cube root of 8, etc. 

807. Evolution is the process of finding the root 
of any power of a number. 

808. The Radical Sign is V. When prefixed to 
a number, it indicates that some root of it is to be found. 

809. The Index of the root is a small figure placed 
above the radical sign to denote what root is to be found. 
When no index is written, the index 2 is understood. 

Thus, -v/iOO denotes the square root of 100 ; 'V^125 denotes the 
cube root of 125 ; v^256 denotes the fourth root of 256 ; and so on. 

Evolution, or both involution and evolution, may be indicated in 
the same expression by a fractional exponent, the numerator de- 
noting the required power of the given number, and the denomina- 
tor the root of that power of the number. Thus, 

9i is equivalent to /y/9 ; 64 V, to /^^ ; and 8l, to tha <rob<^ ^ksr^^ 

of the second power of 8, equivalent to y/^^ ^^- 
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EVOLUTION BY FACTORINa. 

WBITTJEJf BX BBC J8Ba, 

810. To find any root of a number by fiEictoring. 

1. Find the cube root ot 1728. 

OPERATION. 

3)1728 

^ * Analysis. — A number that is a perfect cube, w 

3)192 composed of three equal factors, and one of them 

"TTTT is the cube root of that number. 

illir The prime factors of 1738 are 3, 3, 3, 2, 2, 2, 

2 )32 2, 2, 2 ; hence 1728 = (3 x 2 x 2j x (3 x 2 x 2) x 

2TT6 (3x2x2); therefore the cube root of 1728 is 

ii^ (3x2x2), or 12. 

2)8 

2)4 

2 

EuLE. — Resolve the given number into its prime factors ; 
then, to produce the sqtiare root, take one of every two equal 
factors ; to produce the cube root take one of every three 
equal factors ; and so on, 

2. Find the square root of 64. Of 256. Of 576. Of 6561. 

3. Find the cube root of 729. Of 2744. Of 9261. Of 3375. 

GENERAL METHOD OF SQUARE ROOT. 

811. A Perfect Square is a number which has 
an exact square root. 

813. Principles. — 1. The square of a number ex- 
pressed by a single figure contains no figure of a higher 
order than tens. 

2. The square of tens contains no significant figure of a 
lower order than hundreds, nor. of a higher order than 
Mousands. 
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3. The square of a number contains twice as many 
figures as the number, or twice as many less one. Thus, 

P =1, 102 = 100, 

9* = 81, 1002 -- 10000, 

992 = 9801, 10002 = 1000000. 

Hence, 

4. If any perfect square be separated into periods of two 
figures each, beginning with units' place, the number of 
periods will be eqtial to the nurnber of figures in the square 
root of that number. 

If the number of figures in the number is odd, the left-hand 
period will contain only one figure. 

WRITTEN :t!XERCISMS. 

t 

813. To find the square root of a number. 

1. Find the square root of 4356. 

OPERATION. Analysis. — Since 4356 con- 

43,56(604-6=66 sists of two periods, its 

gp2 ^600 ' square root will consist of 

. two figures (812, Prin. 4). 

120 + 6 = 126 ) 756 Since 56 cannot be a part of 

756 tl^e square of the tens (812, 

Prin. 2), the tens of the root 
must be found from the first period 43. 

The greatest number of tens whose square is contained in 4300 
is 6. Subtracting 3600, which is the square of 6 tens, from the 
given number, the remainder is 756. This remainder is composed 
of twice the product of the tens by the units, and the square of the 
units (803, Prin.). But the product of tens by units cannot 
be of a lower order than tens ; hence the last figure 6 cannot be a 
part of twice the product of the tens by the units ; this double 
product must therefore be found in the part 750. 

Now, if we double the tens of the too\, oh^Ql ^'^v^'fc I'^Xs^ "^^ 
jKsuJt, the qnotient 6 will be the \iii\\.»* ^gxxt^ ol ^Jcl'^ ^»Ki\», ^"t^ ^ 
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figure greater than the units' figure. This quotient cannot be too 
small, for the part 750 is at least equal to twice the product of the 
tens by the units ; but it may be too large, for the part 750, be- 
sides the double product of the tens by the units, may contain tens 
arising from the square of the units. (812, Prin. 1.) Subtracting 

6 X 120 + 6' or 6 x 130 + 6 from 750, nothing remains. Hence 66 is 
the required root. 

1 . In this example, 120 is a partid or trial divUor, and 1^ is a 
complete divisor. 

2. If the root contains more than two figures, it may be found by 
a similar process, as in the following example, where it will be 
seen that the partial divisor at each step is obtained by doubling 
that part of the root already found. 

2. Find the square root of 186624. 

OPEBATION. 

18,66,24(400 + 30 + 2=432 

16 00 00 rp, . , ^, . V, 
The ciphers on the right 

400 X 2 + 30=830 ) 2 66 24 are usuaUy omitted for the 

2 49 00 sake of brevity. Thus, 

400x2 + 30x2 + 2=862)1724 18,66,24(432 

1724 16_ 

83 ) 266, etc. 

3. Find the square root of 7225. 

4. What is the square root of 58564. 

EuLE. — I. Separate the given number into periods of two 
figures each, beginning at the units' place. 

II. Find the greatest number whose square is contained 

in the period on the left ; this will be the first figure in the 

root. Subtract the square of this figure from the period on 

the Uft, and to the remainder annex the next period to form 

a divide^id. 
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III. Divide this dividend, omitting the figure on tlie 
right y by double the part of the root already found, and 
annex the quotient to that part, and also to the divisor; 
then multiply the divisor tlius completed by the figure of 
the root last obtained, and subtract the product from the 
dividend. 

IV. If there are more periods to be brought down, con- 
tinue the operation in the same manner as before. 

1. If a cipher occur in the root, annex a cipher to the trial divi- 
sor, and another period to the dividend, and proceed as before. 

2. If there is a remainder after the root of the last period is 
found, annex periods of ciphers and continue the root to as manj 
decimal places as are required. 

Find the square root 



5. Of 9604. 

6. Of 13225. 



7. Of 11881. 

8. Of 994009. 



9. Of 2050624. 
10. Of 29855296. 



11. Find the square root of Iff. 

Operation.— V?i? = ^^ = W- 
^ V121 

EuLE. — The square root of a fraction may be found by 
extraditing the square root of the numerator and denominor- 
tor separately. 

Mixed numbers may be reduced to the decimal form before ex- 
tracting the root ; or, if the denominator of the fraction is a perfect 
square, to an improper fraction. 

In extracting the square root of a number containing a decimal^ 
begin at the units' place, and proceed both toward the left and the 
right to separate into periods, then proceed as in the extraction of 
the square root of integers. 

Extract the square root 



12. Of fH. 

13. Of ^y. 

14. OfjUh- 



15. Of .001225. 

16. Of 196.1369. 

17. Of 2.2515^1. 



18. Of58.1406i. 

19. Of 17i 



loo EVOLUTION. 

21. Wbat is the square root of 3486784401 ? 

32. What ia the square root of 9.0000994009 ? 

23. Find tlic value of 33^ to 6 decimal pUces. 

24. Find the square root of ^ to 4 decimal places. 

25. Find the square root of j^ to 6 decimal places. 

26. Find the value of .135^ to 5 decimal places. 
Find tlie second member of the following equations : 

27. Vil369+A/m6=? 1 28. (36^)^ X V'.'25'= ? 

29. 2.8» -^ V7imi9 = ? I 9* 3' 

, , , 31. -^x-^=:? 

30- Vtm-(/tt)*-!-2 =? I a/3' V9» 

33. V'3^68yti + .3739x3of V':356=:? 

33. (7.2 - ^27:04)° -=- {if = P 

34. (VsT — 16*) :^(VT69 + 25*) = ? 

35. ^264' X 4.41 -^ (5.3361)* - (3.3' x VaM) = ? 



Geomete:cal Explanation op Square Boot. 

814. What is the length of one side of a square whose 
area is 729 square feet ? 

Let Hg, 1 represent a sqaare whose am 
is 739 square feet. It is required to find the 
length of one side of this square. 

Since the area of a square is equal to the 
square of one of its sides, a side may be 
found by estractiog the square root of the 

SiDC(! TS9 coDSiBts of two periods, ita squara 
root will coDidst of two R^rea. The great- 
est number of tent whose square is ooo- 
talned in 700 is S. Hence the length of the Edde of the squue ia 
80 feet plus the units' figure ot the tocA. 




>< 
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Removing the square whose side is 20 feet and whose area is 400 
square feet, there remains a surface whose 
area is 329 square feet (Pig. 2). This re- Vn.2. 

mainder consists of two equal rectangles, ^^^H^^^HRB 
each of which is 20 feet long, and a square ^^^^B^^HHI 
whose side is equal to the width of each 
rectangle. The units' figure of the root 
is equal to the width of one of these 
rectangles. 

The area of a rectangle is equal to the 
product of its length and width (462) ; 
hence, if the area be divided by the length, 

the quotient will be the width. Now, since the two rectangles 
contain the greater portion of the 329 square feet, 2 x 20 or 40, 
the length of the two rectangles, may be used as a trial divisor to 
find the width. Dividing 829 by 40, the quotient is 8. But this 
quotient is too large for the width of the rectangles, for if 8 feet is 
the width, the area of Fig. 2 will be 40 x 8 + 8^ or 384 square feet. 
Taking 7 feet for the width of the rectangles, the area of Fig. 2 is 
40 X 7 + 7« or 329 square feet. Hence 20 + 7 or 27 feet is the length 
of a ude of the square whose area is 729 square feet. 

PltOBZEMS. 

815. 1. A square field contains 1016064 square feet. 
What is the length of each side ? 

2. A square farm contains 361 A. Find the length of 
one side. 

3. A field is 208 rd. long and 13 rd. wide. What is the 
length of the side of a square containing an equal area ? 

4. If 251 A. 65 P. of land are laid out in the form of a 
square, what will be the length of each of its sides ? 

6. A circular island contains 21170.25 P. of land. What 
is the length of the side of a square field of equal area ? 

6. If it cost $312 to enclose a field 216 rd. long and 
24 rd. wide, what will it cost to enclose a s(\uare fi<e.l<l 
of equal area with the same kind oi lenG^'i 
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CUBE ROOT. 

816. A Perfect Cube is a nnmber which has an 
exact cube root. 

817. The Cube Hoot of a number is one of the three 
equal factors of that number. Thus, the cube root of 125 
is 5, since 5x5x5 = 125. 

818. Principles. — 1. The cube of a number expressed 
by a single figure contains no figure of a higher oi^der than 
hundreds. 

2. The cube of tens contains no significant figure of a 
lower order than thousands, nor of a higher order than 
hundred thousafids. 

3. Tlie cube of a number contains three times as many 
figures as the number, or three times as many, less one or 
two. Thus, 

13= 1 10« = 1,000 

33 = 27 100» = 1,000,000 

98 = 729 10008 = 1,000,000,000 

► 993 = 907,299 10000« = 1,000,000,000,000 

4 If any perfect cube be separated into periods of three 
figures each, beginning with units'^ place, the number of 
periods will be equal to the number of figures in the cube 
root of that number. 

WRITTEN mXERCIS ES. 

819. To find the cube root of a number. 

1. Find the cube root of 405224. 

OPERATION. 

405,224 ( 70 + 4 = 74, cube root. 
708 _ 343 000 



TO' X 3 = 14700 ) 62 ^^4 
74* = 405 2^ 



I 
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Analysis. — Since 405224 consiBts of two periods, its cube root- 
will consist of two figures (818, Prin. 4). Since 224 cannot be a 
part of the cube of the tens of the root (818, Prin. 2), the first 
figure of the root must be found from the first period, 405. The 
greatest number of tenit whose cube is contained in 405000 is 7. 
Subtracting the cube of 7 tens from the given number, the remain- 
der is 62224 This remainder is equal to the product of three times 
the square of the tens of the root by the units, plus three times the 
product of the tens by the square of the units, plus the cube of the 
units (804, Prin.) But the product of the square of tens by units 
cannot be of a lower order than hundreds (818, Prin. 2) ; hence 
the number represented by the last two figures, 24, cannot be a part 
of three times the product of the square of the tens of the root by 
the units ; the triple product must therefore be found in the part 
62200. Hence, if 62200 be divided by 3 x 70*, the quotient, which 
is 4, will be the units' figure of the root or a figure greater than the 
units' figure. Subtracting 74' from the given number, the result 
is ; hence 74 is the required root. 

Instead of cubing 74, the parts which make up the remainder 
62224 may be formed and added thus : 

8 X 70* X 4 = 58800 
8 X 70 X 4» = 8360 ^ 
4» = 64 

62224 ; 

Or, since 4 is a common factor in the three parts which make up 
the remainder, these parts may be combined thus : 

8 X 70* = 14700 

3 X 70 X 4= 840 

4«= 16 

15556 X 4=62224. 

1. In this example, 14700 is a paHial or t7*icU dividor, and 15556 is 
a complete divisor, 

2. If the cube root contains more than two figures, it may be 
found by a similar process, as in the following example^ where \i 
will be seen that the partial divisor at eawch. «.\.e^ \^ ^o^aaJkXsi KiKt«* 
^10969 the square of thab^ part of the root aVretA^ lov»i^. 
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2. Find the cube root of 12812904. 



OPERATION. 



200?= 

iBT PAX. DinSOB 8x200* =120000 

3x200x80= 18000 
80*= 900 



CabeBoot 
12,812,904(200+80 + 4=234 
8000 000 



1st complbte divisor 



138900 



2d pab. divibob 3 x 230* =158700 

3 X 230 X 4= 2760 
4«= 16 



4 812 904 
4167000 



615904 



645904 



2d comiubtb ditisor 161476 

The operation may be abridged as follows : 

12,812,904(284 
2»= 8 



1st PARTIAL DIVISOB 8 X 20* —1200 

3x20x3= 180 
3*= 9 


4812 
4167 


1st complete diyisob 1389 

2d par. divisor 3 x 230* — 158700 

8x230x4= 2760 
4*= 16 


645904 
645904 



2d COMPLETE divisor 161476 

Rule. — I. Separate the given number mto periods of 
three figures each, beginning at the U7iit^ plaice. 

II. Find the greatest number whose cube is contained in 
the period on the left ; this will be the first figure in the 
root. Subtract the cube of this figure from the period on 
the left, and to the remainder annex the next period to 
form a dividend, 

III. Divide this dividend by the partial divisor, which 
is 3 iimes the square of the root already found, considered 

as tens; the quotient is tJie second jigute oj W^a twjI. 
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IV. To the partial divisor add 3 times the product of the 
second figure of the root by the first considered as tensy also 
the square of the seeofid figure, the result mil be the com- 
plete divisor. 

V. Multiply the complete divisor by the second figure of 
the root and subtract the product from the dividend. 

VI. If there are more periods to be brought down, pro^ 
ceed as before, using the 2Mrt of the root already found, 
the same as the first figure in the previous process. 

1. If a cipher occur in the root, annex two ciphers to the trial 
divisor, and another period to the dividend ; then proceed as before, 
annexing both cipher and trial figure to the root. 

2. If there is a remainder after the root of the last period is found, 
annex periods of ciphers and proceed as before. The figures of the 
root thus obtained will be decimals. 

What is the cube root 



3. Of 15625 ? 

4. Of 166375 ? 



5. Of 1030301 ? 

6. Of 4492125 ? 



7. Of 1045678375 ? 

8. Of 4080659192 ? 



9. Find the cube root of ^. 



Opicration.— >^^ = ^^^ = f . 

BuLE. — The cube root of a fraction may be found by 
extracting the cube root of the numerator and denominator* 

In extracting the cube root of decimal numbers, begin at the 
units' place and proceed both toward the left and the right, to 
separate into periods of three figures each. 

Extract the cnbe root 



10. Of \^: 

11. Of HfH. 



14. Of .091125. 

15. Of 12.812904. 



12. Of ^. 

13. Of 39304. 

16. What is the cube root of 98867482624 ? 

17. What is the cube root of .000529475129 ? 

18. Pind tie cube root of \ correct \iO ^ d^'WiYCMi^.^^^^^R*- 



ETOLHTION. 



Find the second member ot the following equations I 

19. 1.44i+ 3.5S = ? I 21. \^.4096 — .^368 = ? 

20. <^imx'i^i='^ 22. •;'54:872-(ai.952)t=? 
23. 24.8 + v'ioar823 x (-125)* = ? 

24 ^Me* -^ '^ — (4 X v'^sia) = ? 

GEOMETEICAL EXPLAKATIOIT OF CDBE EOOT. 
820i Wbst ig the length of the edge of a cnbe whose 
Tolame is 16625 cubic feet ? 

Let Fig. 1 represent « 
cube whose voltune ia 
ISeSS cubic feet. It la 
requited to find the length 
of the edge of thia cube. 

Since the volume of t, 
cube la equal to the cube 
of one of its edges, bj) 
edge may bo found bj 
flstntcting the cube root 
of the Tolame. 

Since in636 conMstsof 
two periods, its cnbe root 
will consist of two fignree. The greatest number of t^na whoee 
cnbe Is contained in 15000 is 3. Hence, the length of the edge of 
the cube is SO feet plus the units' figure of the root. Removing the 
cube whose edge is 30 feet and whoso volume is 8000 cubic feet, 
there remains a solid whose volume is 763) cubic feet {Fig. 3). 
This remainder consists of solids similar to those marked B, C, BOd 
D, in Fig. 1 and Fig. 3 of Art. 804. 




1S.6: 
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The voliimeof arectan. Fie 3 

gnlar Bolid is equal lo the 
product of tbe area of its 
baae by its height or thick- 
lieHs(47i£); hence, if the 
Tolume be divided hj the 
area of the base the quo- 
tient will be the tbickiiesa. 
Now, Hince the three eqaal 
rectangular Bolida, each 
of which is 20 feet square 
and whose thickness is the 
nnita' figure of the root,, 
contain the greater por- 

tioo ot tUe 762S cubic feet, 8 x eo* ot 800 x 3> may be nsed as a trial 
divisor to find the thickness. Dividing 76^ bj 12O0 the quotient 
is 6. But this quotient is too large, for if 6 feet Is the tbickness, 
the volume of Fig. S will be »j<2Vx6+Sx20x9<+6', or 9576 
cubic feet. Taking 5 feet for the thickness, the volume of lilg. 3 
is 7685 cubic feet, for 8x30=x5-f3x20x6'-f,V=(300x2"-H80x3 
x0-t-5>)5 = 153Sxa=76S5. Hence, 25 feet is the length of the edge 
of a cube whose volume is ISS^ cubic feet. 

831. 1. What is the length of the edge of s cnbical 
box that eontains 46656 en. inches ? 

% What must be the length of the edge of a cubical 
bin that shall contain the same volnme ss one that is 
16 ft. long, 8 ft. wide, and 4 ft. deep ? 

3. What are the dimenBions of a cube that has the 
same volume as a box 3 ft. 8 in. long, 2 ft. 3 in. wide, and 
1 ft. 4 in. deep ? 

4. How many square feet in the surface of a cube 
whose volume is 91135 cubic feet? 

5. What is the length of the inner edge of a cubical 
bin that contains 150 buslielB ? 



174 EVOLUTIOK, 

6. What is the depth of a cubical cistern that holds 
200 barrels of water ? 

7. Find the length of a cubical vessel that will hold 
4000 gallons of water. 

BOOTS OF HIGHER DEGREE. 

822. Any root whose index contains no other factors 
than 2^ or 3, may be extracted by means of the square and 
cube roots. 

If any power of a given number is raised to any required power, 
the result is that power of the given number denoted by the pro- 
duct of the two exponents. (801.) Conversely, if two or mor« 
roots of a given number are extracted, successively, the result is 
that root of the given number denoted by the product of the indices. 

1. What is the 6th root of 2176782336 ? 

OFERATiOK. ANALYSIS. — The index of the re- 

V^21 76782336 = 46656 ^"^'^ root is 6 = 2 x 3 ; hence ex- 

,^ — _ — - tract the square root of the given 

V 46656 = 36 number, and the cube root of this 

Or, result, which gives 36 as the 6th or 

-^2176782336 = 1296 T*"^* Ti ^■' *"* ^^ *! 
cube root of the given number, and 

V 1296 = 36 then the square root of the result. 

EuLE. — Separate the index of the required root into its 
prime factors^ and extract successively the roots indicated 
by the several factors obtained; the final resM will be the 
required root* 

2. What is the 4th root of 5636405776 ? 

3. What is the 8th root of 1099511627776 ? 

4. What is the 6th root of 25632972850442049? 
. 5. What is the 9th root of 1.577635 ? 

For further practical applications of Involutioii and Evolution, 
Mee " MenBui&tlon." 




833. An Arithmetical JProffression is a snc- 
oeasion of numbers, each of which is greater or less thfiD 
the preceding one by a conBtant difference. 

Thna, 5, 7, 9, 11, 13, Id, is an arithmetical progression. 

834. The Terms of an arithmetical progregsion are 
the nnmbers of wliich it consiste. The first and last terms 
are called the Extremes, and the other terma the Means. 

835. The Common Hifferettce is the difference 
between any two consecutive terms of the progression. 

836. An Increnatnff Arithmetical JProffrea- 
aion is one in which each term is greater than the pre- ' 
ceding one. 

Thus, 1, 8, 6, 7, 9, 11, is an increasing progression. 

837. A Decreasing Arithmetical Progres- 
aion is one in which each term is lees than the preced- 
ing one. 

Thus, IS, 18, 11, 9, T, 5, 8, 1, is a decreasing progression. 

838. The following are the qnautities considered in 
arithmetical progreaeion and the abhreviationa naed for 
them: 

1, The first tenn, (a). I 3. The common difference, ((f). 

2. The hiat term, {I). I 4. The number of terms, (n). 

S. The Bum of all t\ie ^ena%, ^i^. 
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WJIITTEN EXESCI8M8. 

829. To find one of the extremes, wlien the other 
extreme, the common difference, and the number 
of terms are given. 

1. The first term of an increasing progression is 8, the 

common difference 5, and the number of terms 20 ; what 

is the last term ? 

OPERATION. Analysis.— The 2d term is 8+5; 

20 — 1 = 19 the 3d tennis 8+(5x2) the 4th term 

r-Q K ,o -i/vQ ; is8 + (5x3); and so on. Hence 8+ 

ly X & -f » — lUtJ — f. ^lQ^^^ oj. 103 is ti^e 20th 01 l<(st term. 

2. The last term of an increasing j^rogression is 103, 
the common difference 5, and the number of terms 20 ; 
what is the first term ? 

OPERATION Analysis. — ^The 1st term mnst l)e 

n(\ 1 1 Q * number to which, if 19 x 5 be added, 

^U — 1 — 1^ the sum shall be 103 ; hence, if 19 x 5 

103 — 19x5=:8 = a is subtracted from 108, the remainder 

is the first term. 

3. The first term of a decreasing progression is 203, 
the common difference 5, and the number of terms 40 ; 
what is the last term ? 

4. The last term of a decreasing progression is 1, the 
common difference 2, and the number of terms 9 ; what 
is the first term ? 

Rule. — I. If the given extreme is the less, add to it the 
product of the common difference by the number of terms 
less one. 

II. If the given extrems is the greater, subtract from it 

the product of the common difference by the number of 

term^ less one. 
_ jZ =a -f (^ — 1) X d. 
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5. The first term of an increasing progression is 5^ the 
common difference 4, and the number of terms 8 ; what 
is the last term ? 

6. The first term of an increasing progression is 2, and 
the common difference 3 ; what is the 50th term ? 

7. The first term of a decreasing progression is 100, 
and the common difference 7 ; what is the 13th term ? 

8. The first term of an increasing progression is f , the 
common difference |, and the number of terms 20 ; what 
is the last term ? 

830. To find tlie common differenee, when tlie 
extremes and number of terms are given. 

1. The extremes of a progression are 8 and 103, and 
the number of terms 20 ; what is the common difference ? 

OPEBATiON. Analysis.— The difference between 

1QQ Q _2_ 1 Q ^_ K __. ^ the extremes is equal to the product 

of the common difference by the 
number of tenoa less one (829) ; hence the eomn^on difference is 
ff , or 5. 

2. The extremes of a progression are 1 and 17, and the 
number of terms 9 ; what is the common difference ? 

EuLE. — Divide the difference between the extremes by 
the number of terms less one. 

Formula.— rf = — ^H? . 

w — 1 

3. The extremes are 3 and 15, and the number of terms 
7 ; what is the common difference ? 

4. The extremes are 1 and 61, and the number of terms 
76 ; what is the common differeTic^^J 
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5. The youngest of ten children is 8^ and the eldest 44 
years old ; their ages are in arithmetical progression. 
What is the common difference of their ages ? 

6. The amount of $800 for 60 years, at simple interest, 
is $4160. What is the rate per cent. ? 

7. The extremes are and 2^, and the number of terms 
18 ; what is the common difference ? 

831. To find the number of terms, when the ex- 
tremes and common difference are given. 

1. The extremes of a progression are 8 and 103, and 
the common difference 5 ; what is the number of terms ? 

OPEBATiON. AsTAiiTBis. — The difference between the 

1 AQ g ^^ 5 -__ 2^9 . extremes is equal to the prodact of the 

* common difference by the number of 

l^ + ^=^^ = n ^j^g iggg ^^^^ (S^O) ; heuce the number 

of terms less one is equal to J^ or 19; 
therefore 19 + 1 or 30 is the number of terms. 

2. The extremes of a progression are 1 and 17, and the 
common difference 2 ; what is the number of terms ? 

BuLE. — Divide the difference between the eortremes by 
the common difference, and add one to the quotient. 

Formula. — n = ~ — h 1. 

d 

3. The extremes are 5 and 75, and the common differ- 
ence is 5 ; what is the number of terms ? 

4. The extremes are i and 20, and the common differ- 
ence is ^i ; what is the number of terms ? 

5. A laborer received 50 cents the first day, 54 cents 
the second, 58 cents the third, and so on, until his wages 
were 11.54 a day ; how many days did he work ? 

6. In what time will $500, at 7 per cent, simple inter- 
esty amount to $885 ? 
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832. To find the sum of all the terms, when the 
extremes and the number of terms are ^ven. 

1. The extremes of an ai*itliiuetical progression are 2 
and 14^ and the number of terms is 5 ; what is the sum 
of all the terms ? 



Analysis. — The common dif- 

OPERATiON. erence-is found to be 3 (830) ; 

_. 24_ 5_L. 84-11-4-14 hence the required sum is 

. ^ I 14-4-114- ftl 5I 2 ^^'^ ^ 3^-5 + 8411 + 14, .or 

8 ^14 + 114- «+ 5-h ^ 14 + 11 + 8 + 5+2. Adding the 

2 5 = 16-1-16 + 16 + 16-1-16 corresponding terms of these 

2 « = 16 X 5 = (2 + 14) X 5 *^° progressions, we have 2 

o I 1 4^ • times the sum = 16 x 5 = (2 + 

8 = — 7: X 5 = 40. 14) X 5 ; hence the sum is 



2 



^^^^5 = 40. 



2 

2. The extremes of an arithmetical progression are 5 
and 75, and the number of terms is 15 ; what is the sum 
of all the terms ? 

BuLE. — Mtdtiply the sum of the extremes by half the 
number of terms. 

FOBMULA.— 3 = - X (a + Z). 

3. The extremes are 4 and 40, and the number of terms 
is 7 ; what is the sum of all the terms ? 

4. The extremes are and 250, and the number of 
terms is 1000 ; what is the sum of all the terms ? 

5. How many strokes, beginning at 1 o'clock, does the 
hammer of a common clock strike in 12 hours ? 

6. A body will fall 16^^ ft. in the first second of its 
fall, 48^ ft. in the second second, 80^ ft. in the tbisd 
second, and so on ; how far mW \t l«XVm otL^ \s>c«iaXfc^. 
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833. A Geometrical Progression is ^ succes- 
sion of numbers, each of which is greater or less than the 
preceding one in a constant ratio. 

Thus, 1, 3, 9,27, 81, etc., is a geometrical progression. 

834. The Terms of a geometrical progression are 
the numbers of which the progression consists. The first 
and last terms are called the JSxtremes, and the other 
terms the Means. 

835« The Ratio of a geometrical progressioji is the 
quotient obtained by dividing any term by the preceding 
one. 

836. An Increasing Geometrical Progres* 
sion is one in which the ratio is greater than 1. 

,Tlius, 1, 2, 4, 8, 16, etc., is an increasing progression. 

837. A Decreasing Geometrical ProgreS'* 
sion is one in which the ratio is less than 1. 

Thus, 1, ^, ^, ^, ^, etc., is a decreasing progression. 

838. An Infinite Decreasing Geometrical 
Progression is one in which the ratio is less than 1, 
and the number of terms infinite. 

Thus, 1, i, J, J, T^f, i, ^, and so on is an infinite decreasing 
progression. 

839. The following are the quantities considered in 
geometrical progression : 



1. The first term {a), 

2. The last term {I). 



3. The ratio (r). 

4. The number of terms (n). 



5. The sum oi a\\ lYi^ tectcka ^%^* 
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WBITTEN EXERCISES, 

840« To find one of the extremes, when the other 
extreme, the ratio, and the number of terms are 
given. 

1. The first term of a progression is 2, the ratio 3, and 
the number of terms 10 ; what is the last term ? 

OFKRATION. . m^ a -. ^ . « « xi .i. . ^ 

Analysis.— The 2d term is 2 x 3 ; the third 
3* = 19683 term is 3 x 3 x 3 or 2 x 3* ; the 4th term is 

2 2x3^; and so on. Hence the 10th or la^ 

"^Qogg 7 term is 2 x 3' or 39366. 

2. The last term of a progression is 39366^ the ratio 3, 
and the number of terms 10 ; what is the first term ? 

OPERATION. Analysis. — The first term must be a num* 

39366 ber, by which if 3* be multiplied the product 

— gT" = 2 = « shall be 89366 ; hence, if 39366 be divided by 

3", the quotient will be the^r*^ term. 

3. The first term of a progression is 1, the ratio ^, and 
the number of terms 9 ; what is the last term ? ' 

EuLE. — I. If the given extreme is the first term, multi" 
ply it hy that power of the ratio whose exponent is one less 
than the number of terms, 

II. If the given extreme is the last term, divide it hy 
that power of the ratio whose exponent is one less than the 
number of terms. 

Formula. — I = ar»~^ ; a = -—7 . 

4. The first term of a geometrical progression is 6, the 
ratio 4, the number of terms 6 ; what is the last term ? 

5. The last term is 192, the ratio 2, and thft\jk»sc^^ ^ 
terms 7 ; what is the first term? 
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6. A drover bought 20 cows, agreeing to pay $1 for the 
first, 12 for the second, $4 for the third, and so on ; how 
much did he pay for the last cow ? 

7. Find the amount of $250 for 4 years at 6 per cent, 
compound interest. 

The first term is 250, the ratio 1.06, and the number of terms 5. 

8. If 1 cent had been put at interest in 1634, what 
would it have amounted to in the year 1874, if it had 
doubled its value every 12 years ? 

841. To find the ratio, when the extremes and 
the number of terms are given. 

1. The first term is 2, the last term 512, and the num- 
ber of terms 6 ; what is the ratio ? 

OFEBATION. ANAiiTBTS.r— If the 4tli power of the 

61% = 256 witio ^ multiplied by 2, the prodact will 

*/9^ — A — he 512 (840); hence, if 512 be divided 

V /55b — 4 — r ^y, 2 ^^^ quotient, 256, will be the 4th 

power of the ratio. Hence the ratio is the 4th root of 256, or 4. 

2. The first term is 1, the last term yfy, and the num- 
ber of terms 9 ; what is the ratio ? 

SuLE. — Divide the last term by the first, and extract 
that root of the quotient whose index is am less than the 
number of terms. 

Formula. — r = y - . 

^ a 

3. The first term is 8, the last term 5000, and the num- 
ber of terms 5 ; what is the ratio ? 

4. The first term is .0112, the last term 7, and the 
number of terms 5 ; what is the ratio ? 

5. The first term is ^, the last term 15^, and the 
number of terms 7 ; wYiat ia t\\e t^XKo^ 
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S4z2» To find the number of terms, when the 
extremes and the ratio are given. 

1. The extremes are 2 and 512, and the ratio is 4 ; what 
is the number of terms ? 

OPERATION. Analysis. — If 512 be divided by 2, the quotient, 

2 ) 512 256, .will be that power of the ratio whose exponent 

rt-^ is one less than the number of terms (841). But 

256 is the 4th power of the ratio 4; hence the num- 

4* = 256 j^ of terms is 5. 

2. The extremes are 1 and ^^y and the ratio is i ; what 
is the number of terms ? 

Rule. — Divide the last term by the first; then the ea^pa- 
nent of the power to which the ratio must be raised to pro- 
duce the quotient is one less than the number of terms. 

Formula. — r'^i = - . 

a 

3. The extremes are 2 and 1458, and the ratio Is 3 ; 
what is the number of terms ? 

4. The extremes are -^ and ^, and the ratio 2 ; what 
is the number of terms ? 

843. To find the sum of all the terms, when the 
extremes and the ratio are gniven. 

1. The extremes are 2 and 128, and the ratio is 4 ; what 
is the sum of all the terms ? 

OPERATION. 

(128 X 4) ~ 2 _ 510 

4-1 - 3 -1/U--5 

4 « = 8 + 32 + 128+512 Analysis.— Subtract the sum from 4 

8 = 2 + 8 + 32 + 128 times the sum, and 610 remains, which 

8 < = 512 — 2 = 510 18 3 times the sum ; hence, ii^,or 170^ 

iJA = 170 = * is the 8um. 
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2. The extremes are 1 and -f^, and the ratio is i ; what 
IS the sum of all the terms ? 

i«= i + i + i + iV + Vg 

B,VLK— Multiply the last term by the ratiOy and divide 
the difference between the product and the first term by the 
difference between 1 and the ratio. 

Ti Ir — a 

FOBMULA. — 8 = r-. 

r — 1 

3. The extremes are 3 and 384^ and the ratio is 2 ; what 
is the sum of all the terms ? 

4. The extremes are 4^ and ^^, and the ratio is ^ ; 
what is the sum of all the terms ? 

5. What is the sum of all the terms of the infinite pro- 
gression 8, 4, 2, 1, J, i, .... ? 

The last term of this progreBi^on may be eonceiyed as 0. 

6. What is the sum of all the terms of the infinite pro- 
gression lyiyhihyiT^'''- 

7. What is the sum of 1 +-J^+J-t-^, etc., to infinity? 

8. The first is 7, the ratio 3, and the number of terms 
4 ; what is the sum of all the terms ? 

First find the last term by Art. 840. 

9. A drover bought 10 cows, agreeing to pay II for the 
first, $2 for the second, 14 for the third, and so on ; what 
did he pay for the 10 cows ? 

10. If a man were to buy 12 horses, paying 2 cents for 
the first horse, 6 cents for the second, and so on^ what 

would tbey cost him? 




-ox^^x^® Ai«mi¥^iriiNii« ar><5?s<fo- 



844. An Annuity is a sum of money payable an- 
nually. The terra is also applied to a sum of money 
payable at any equal intervals of time. 

845. A Certain Annuity is one which continues 
for a definite period of time. 

846. A Perpetual Annuity or Perpetuity 

is one which continues forever. 

847. A Contingent Annuity is one which begins 
or ends, or both begins and ends, on the occurrence of 
some specified future event or events. 

848. An Annuity Forborne or in Arrears 

is one the payments of which were not made when due. 

849. The Am^njint or Final Value of an an- 
nuity is the sum of all the payments increased by the 
interest of each payment from the time it becomes due 
until the annuity ceases. 

860. The Present Worth of an annuity is such a 
sum of money as will, in the given time, and at the given 
rate per cent., amount to the final value. 

851. An annuity is said to be deferred when it does 
not begin until after a certain period of time ; it is said 
to be reversionary when it does not begin until after the 
occurrence of some specified future event, as the death 
of a certain person ; and it is said to be in possession 
when it has begun, or begins imme^AAaX/^^, 
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ANNUITIES AT SIMPLE INTEREST. 

85S« All problems in annuities at simple interest may 
be solved by combining the rules in Arithmetical Pro- 
gression with those in Simple Jnterest. 

853. 1 . What is the amount of an annuity of $300 for 
6 years, at 6 per cent, simple interest ? 

OPERATION. 

300-1-372 Analysis. — At the end of the 5th 
o X 5 = 1680 year the following sums were due : 

The 5th yeaf*s payment = $300, 

The 4th year's payment - $303 -I- |18 = |318, 
The 3d year's payment = $300 + $36 = $333, 
The 2d year's payment = $300 + $3f4 = $364, 
The 1st year's payment = $300 + $72 = $372. 

These sums form an arithmetical progression, in which the first 
term is the annuity, $300, the common difference is the interest of 
the annuity for 1 year, and the number of terms is the number of 
years. The sum of all the terms of this progression is $1680 (832), 
which is the amount of the annuity. 

2. A father deposits annually for the benefit of his son, 
beginning with his tenth birthday, such a sum that on 
his 21st birthday the first deposit, at simple int., amounts 
to $210, and the sum due his son is $1860. Find the 
annual deposit, and at what rate per cent, it is deposited. 

OPERATION. 

6 X (1st term + 210) = 1860. (832.) 

Hence, 1st term = 310 — 210 = 100 = a. 

(210 - 100) -f. (12 - 1) = J^ = 10 = d. (83O0 

Analysis. — Here $210, the first deposit, is the last term ; 13, the 
number of deposits, is the nximbeT oi Unn&a \ 
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and, 11860^ tlie final value of the annuity, is the sum of all the 
terms. Using the principle of 832, we find the first term to be 
$100, which is the annual deposit. By 830, the common dif- 
ference is found to be $10 ; hence' 10 per cent, is the required rate. 

3. What is the amount of an annuity of $150 for b^ 
years, payable quarterly, at 1} per cent, per quarter ? 

4. What is the present worth of an annuity of $300 
for 5 years, at 6 per cent. ? 

5. What is the present worth of an annuity of $500 
for 10 years, at 10 per cent. ? 

6. In what time will an annual pension of $500 amount 
to $3450, at 6 per cent, simple interest ? 

7.. Find the rate per cent, at which an annuity of $6000 
will amount to $59760 in 8 years, at simple interest. 

8.^ A man works for a farmer 1 yr. 6 mo., at $20 per 
month, payable monthly ; and these wages remain unpaid 
until the expiration of the whole term of service. What 
is due the workman, allowing simple interest at 6 per 
cent, per annum ? 

ANNUITIES AT COMPOUND INTEREST. 

S&4:. AH problems in annuities at compound interest 
may be solved by combining the rules in Geometrical 
Progression with those in Compound Interest. 

WRITTEN EXEnCISES, 

1. What is the amount of an annuity of $300 for 5 
years, at 6 per cent, compound interest ^ 

OPERATION. Analysis.— At the end of the 

300 X 1.06«— 300 ^^Ai io Rth year the toUo^RVCiiss, ^sossa. 

-tt; = loyl.io ;: 

,06 aieoxkfi'. 
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The 5th year's payment = |800, 

The 4th year's payment + interest for 1 year = $300 x 1.03, 

The dd year's payment + compound int. for 2 years = $300 x 1.06^ 
The 2d year's payment + compolind int. for 3 years = $300 x 1.06*, 
The 1st year's payment + compound int. for 4 years = $300 x 1.06*. 

These sums form a geometrical progression, in which the first 
term is the annuity, $300, the ratio is the amount of $1 for 1 year, 
and the number of terms is the number of years. The sum of alJ 
the terms of this progression is $1691.18 (843), which is the 
amount of the annuity. 

2. What is the present worth of an annuity of $300 for 
6 years, at 6 per cent, compound interest ? 

OPERATION.. Analysis. — The amount of this an- 

1691.13 nuity is $1691.13. The amount of $1 for 

:|-ooooofi ^^ 1363.71 5 years, at 6 per cent, compound interest, 

i.66tiaao ^ $1.388226 (587). Hence the present 

worth of the annuity is 4^5hI» or $1263.71. 

1 .ooo«^o 

3. Find the annuity whose amount for 25 years, at 6 
per cent, compound interest, is $16459.35. 

4. What is the present worth of an annuity of $700 
for 7 years, at 6 per cent, compound interest ? 

5. An annuity of $200 for 12 years is in reyersion 6 
years. What is its present worth, compound interest 
at 6^? 

6. A man bought a tract of land for $4800, which was 
to be paid in installments of $600 a year ; how much 
money, at 6 per cent, compound interest, would discharge 
the debt at the time of the purchase ? 

7. What is the pi'esent value of a reversionary lease of 
ilOO, commencing 14 years hence, and to continue 

j^ears, compound interest at 5 i^et ^eiiX^-'t 



< 
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866. SYNOPSIS FOE REVIEW. 

^ 1 Dkps -! ^* ^^^'^^^' 2. Involution. 8. Base, or Root 4. Ex- 
{ pouent 5. Square. 6. Cube. 7. Perfect Power. 

2. Pbincifle. 

3. 802. Rule. 1. For Integers. 2. For Fractions. 

4. 803. 1. Principle. 2. Geometrical Illustnetion. 
6. 804. J. Principle. 2. Geometrical Illustration. 

1 Deps i ^' Square Root. 2. Cube Root, etc 3. Evolution. 
( 4. Radical Sign. 5. Index. 

2. 810. Rule. 

3. 812. Principles. 1, 2, 3, 4. 

4. 813. Rule, I, II, III. For Fractions. 

5. 814. Geometrical Illustration. 

6. 818. Principles, 1, 2, 3, 4. 

7. 819. Rule, I, II, III, IV, V, VI. For Fractions. 

8. 820. Geometiical Illustration. 

9. 822. Roots of a Higher Degree. BtUe. 
i 1. Arithmetical Progression. 2. Terms. 8. Gomm<n 

1. Defs. •} Difference. 4. Increasing Arithmetical Progression, 
\ 5. Decreasing Aiithmeiical Progression, 

2. Quantities cOlisidered. 

3. 829. Rule, I, II. Formulce, 

4. 830. Rule. Formula. 

5. 831. Rule. Formula. \ 

6. 832. Rule. Fo)*mula. 
i 1. Geom:ttieal Progression. 2. Terms. 3. Batio. 

1. Defs. i 4. Increasing Geom. Prog, 5. Decreasing Qeom. 
\ Prog. 6. Infinite Decreasing Geom. Prog. 

2. Quantities considered. 
8. 840. Rule, I, II. Formula, 

4. 841. Rule. Formula. 

5. 842. Rule. Formula. 
C. 843. Rule. Formula. 

1. Annuity. 2. Certain Annuity. 8. Perpetuity. 
4. Contingent Annuity. 5. Annuity in Arrears. 
6. Amount. 7. Present Worth of an Annuity. 
8. Deferred Annuity. 9. Reversionary Annuity. 
10. Annuity in Possesdon. 

S. ANNuiTiEa AT Simple ^tkbb««\ ^^Xi\«iaa>«^ 'SfJc^^A. 
$. Annuities at Comp. Intekrwi. S 
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850. Mennnrntion is the process of finding the nunber of 
units in extension. 

LINEa 

857. A Straight Line is a line that 
does not change its direction. It is the short- 
est distance between two points. 

858. A Curved JLine changes its direc- 
tion at every point. 

859. PartUlel Ldnes have the same 
direction ; and being in the same plane and 
equally distant from each other, they can never 
meet. 

860. A Horizontal Line is a line par- 
allel either to the horizon or water level 

861. A PerpetitlirtUar Line is a 
straight line drawn to meet another straight 
line, so as to incline no more to the one side 
than to the other. 

A perpendicular to a horizontal line is called a vertl^ 
callkae. 

ANGLES. 

862. An Anf/ie is the difference in the 
direction of two lines proceeding from a com- 
mon point, called the vertex* 

Angles are measured hj degrees. (301 •) 

863. A Might Angle is an angle formed 
by two lines perpendicular to each other. 

864. An Obtuse Angle is greater than 
a right angle. 

865. An Acute Angle is less than a 
right angle. 

An AZfgles except right angles an caTVe& oMIqM ongUt. 
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PLANE FIGURES. 

866.^ A Plafhe Fig^iTe is a portion of a plane soiface bonnded 
by straight or carved lines. 

- 867. A l^olygofi is a plane figure bqunded by straight lines. 

868. The Perimeter of a polygon is the sum of its sides. 

869. The Area of a plane figure is the surface included 
within the lines which bound it. (400.) 

A reg^tlar poiygon has all its Bidee and all its angles equal. 

The attUiu^ of a polygon is the perpendicular diatance between its btm and a 
side or angle opposite. 

A polygon of three sides is called a trigon, or triangle ; of four sides, a tetrch 
gon, or qnadrilateml ; of Ave sides, a pentagon, etc. 





Pentagon. Hexagon. Heptagon. Octagon. Nonagon. Decagon. 




TRIANGLES. 

870. A Triangle is a plane figure bounded by three sides» 
and having three angles. 

871. A Right- Angled Triangle 

is a triangle having one right angle. 

872. The ITj/pof// 6»M*.se of a right- 
angled triangle is the side opposite the 
right angle. 

873. The Base of a triangle, or of 
pnv plane figure, is the side on which it may be supposed to stand. 

874. The Perpendlcnlar of a right-angled triangle is the 
side which forms a right angle with the base. 

875. The Altitude of a triangle is a line drawn from the angle 
opposite perpendicular to the base. 

t The dotted lines in the following figures T«pT««eQX.^<& Qtt.UuaA, 

M. TriangleB are named fi-om the relation bo\]h.Qt\>aL<&\x %Sdc<&^«ci^^iT^<i^ 



Base. 
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876. An EquikUeral Triangle has its three sides equal. 

877. An Isosceles TWan^^ has only two of its sides equal 

878. A Scalene Triangle has all of its sides unequal. 

Fig. 1. Fio. 2. Fig. 8. 






Bquilateral. Isofloeloe. Scalene. 

879. An JEquiangtUar Triangle has three equal angles 
(Fig. 1.) 

880. An Acute^angled Triangle has three a4nite angles. 
(Fig. 2.) 

881. An- Obtu^e'fingled Triangle has one obtuse angle. 
(Fig. 8.) 

882. The base and altitude of a triangle being 
g^veu to find its area. 

1. Find the area of a triangle whose base is 26 ft. and altitude 

14.5 feet. 

14.5 

Operation.— 14.6 x 26-s-2=188i sq. ft. Or, 26 x -2-=188l square 

feet, area. 

2. What is the area of a triangle whose altitude is 10 yards and 
base 40 feet? 

Rule.— 1 . Divide the product of the hose and attitiide by 2. Or, 

2. Multiply the base by one-half the altitude. 

Find the area of a triangle 

8. Whose base is 12 ft. 6 in. and altitude 6 ft. 9 in. 

4. Whose base is 25.01 chains and altitude 18.14 chains. 

5. What is the cost of a triangular piece of laud whose base is 
15.48 ch. and altitude 9^7 ch., at (60 an acre ? 

6. At $.40 a square yard, find tho cost of paying a triangular 
court, its base being 105 feet, and its altitude 21 yards ? 

7. Find the area of the gable ehd of a house that is 28 ft. wide, 
and the ridge of the roof 15 il. Id^liei )i\x«i.Ti ^^ io^A. q\ W^^a T«fters. 
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883. The area and one dimension being given to 
find the other dimensipn. 

1. What is the base of a triangle whose area is 1S9 square feet 
and altitude 14 feet t 

Operation.--(189 sq. ft. x 2)-i-14 = 37 ft, hoie, 

2. Find the altitude of a triangle whose area is 20^ square feet 
and base 3 yards. 

'Rxji.E.^J)otible tks area, then divide hy the given dimension. 

Find the other dimension of the triangle 

3. When the area is 65 sq. in. and the altitude 10 inches. 

4. When the base is 42 rods and the area 588 sq. rods. 

5. When the area is 6} acres and the altitude 17 yards. 

6. When the base is 12.25 chains and the area 5 A. 33 P. 

7. Paid $1050 for a piece of land in the form of a triangle, at the 
rate of |5} per square rod. It the base is 8 rd., what is its altitude ? 

884. The three sides of a triangle being given to 
find its area. 

1. Find the area of a triangle whose sides are 30, 40, and 50 ft. 

Operation.— (30+40 +50)-^2 = 60; 60-30 = 30; 60-40 = 20; 
60-60 = 10. V^^^0x20xl0 = 600 ft , a/rea, 

2. What is the area of an isosceles triangle whose base is 20 ft., 
and each of its equal sides 15 feet ? 

Bjjle.— From half the svm of the three sides, subtract each side 
separately ; multiply the half -gum and the three remainders together; 
the square root of the product is the area, 

3. Find the area of a triangle whose sides are 25, 36, and 49 in. 

4. How many acres in a field in the form of an equilateral tri- 
angle whose sides each measure 70 rods ? 

6. The roof of a house 30 ft. wide has the rafters on one side 
20 ft. long, and on the other 18 ft. long. How many so^qa.^^ S»^\»^1 
hoards vnll be required to board up\>o1;a[x geWV^ «tt^\ 
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865. The following principles Telating to right-anffied tiumglefl 

have been established by Geometry : 

Prikciplbs.— 1. The square of the 
hypathenuee of a right-angied triangh 
is equal to the smn of the squares of 
the other twb sides. 

2. The square of the base, or of the 
perpendicular, of a right-angled tri- 
angle is equal to the square of the 
hypothenuse diminished by tJie square 
of the other side. 




886. To find the hypothenuse. 

1 . The base of a right-angled triangle is 12, and the perpendicu- 
lar 16. What is the length of the hypothenuse ? 

Operation.— 12« + 16' = 400 (Prin. 1). VSO = 20, hypatlienuse. 

2. The foot of a ladder is 15 feet from the base of a building, and 
the top reaches a window 36 feet above the base. What is the 
length of the ladder ? 

Rule. — Extract the square root of the sum of the squares cf the 
base and the perpendi&ula/r ; the resuU is the hypothenuse. 

3. If the gable end of a house 40 ft. wide is 16 ft. high, what is 
the length of the rafters ? 

4. A park 25 chains long and 23 chains' Wide has a walk running 
through it from opposite corners in a straight line. What is the 
length of the walk ? 

5. A room is 20 ft. long, 16 ft wide, and 12 ft. high. What is the 
distance from one of the lower comers to the opposite upper comer t 

887. To find the base or perpendicular. 

1. The hypothenuse of a right-angled triangle is 35 feet, and the 
perpendicular 28 feet. Find the base. 

Operation.— 35« - 28» = 441 (Pbis. «^. ^/^ ^'KV V\..,>Ki»t. 
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2. The hypothennse of a right-angled trungle is 53 yards -and 
the base 84 feet. Find the perpendicular. 

RuLBL — Extract the square root of the difference between the eqttare 
of the hypothenuse and the square of tlie given side ; the remit i$ the 
required eide. 

3. Find the width of a house, whose rafters are 12 ft. and 15 ft. 
long, and that form a right angle at the point in which they meet. 

4. A line reaching from the top of a precipice 120 feet high, on 
the bank of a river, to the opposite side is 880 feet long. How 
wide is the river ? 

5. A ladder 52 ft. long stands against the side of a building. 
How many feet must it be drawn out at the bottom that the top 
may be lowered 4 feet ? 

QUADRILATERALS. 

888. A Quadrilateral is a plane figure bounded by four 
straight lines. 

There are three kinds of quadrilaterals, the ParaUdogram^ Trapezoid^ and 
TrapeiAum. 

889. A ParaUelogram is a quadrilateral which has its 

opposite sides parallel. 

There are foor kinds of parallelograms, the Stiuare^ Sectangle, MomMd^ and 
B/umtbus, 

890. A Rectangle is any parallelogram having its angles 
right angles. 

891. A Square is a rectangle whose sides are equal 

892. A Mft'Ofnboid is a parallelogram whose opposite sides 
only are equal, and whose angles are not right angles. 

893. A Rfiombus is a parallelogram whose sides are all 
equal, but whose angles are not right angles. 







Square. 



Bectangle. 



BhoTDLXMiVQu 



'^Qdl<csi£csq8^o 
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894. A Trapezoid is a qiudiilaterai, two of whose sides are 
paralUL 

895. A Trapezium is a qoadrilateial having no two sides 
paralleL 

896. The AUUtule of a parallelogram or trapezoid is the per 
pendicular distance between its parallel sides. 

The doited vertical lines in the flgnre represent the alUtuUe. 

897. A Diagonal of a plane figure is a straight line joining 
the vertices of two angles not adjacent. 






Parallelogram. 



Trapeaoid. 



Trapezium. 
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898. To fiud the area of any parallelogrram. 

1. Find the area of a parallelogram whose base is 16.25 feet ao/* 
altitude 7.5 feet. 

OPERAtiON.— 16.25 ft. X 7.5 = 121.875 sq. feet, area, 

2. The base of a rhombus is 10 feet 6 inches, and its altitude 
8 feet. What is its area? 

Rule. — Multiply the base hyth*. altUude. 

8. How many acres in a piece of land in the form of a rhomboid, 
the base being 8.75 ch. and altitude 6 chains ? 

899. To find the area of a trapezoid. 

1. Find the area of a trapezoid whose parallel sides are 23 and 
11 feet, and the altitude 9 feet. 



OPKRATION.--23 ft. + 11 ft.-*-2=17 ft. ; 17 ft. x 9=153 sq. ft, area. 

2. Required the area of a trapezoid whose parallel sides are 178 
and 146 feet, and the altitude 69 feet. 

B.VLE.—MtUHplif om- half the mm of the parallel Hdee by tie 
aUUude, 
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3. How many square feet in a board 16 ft. long, 18 inches wide 
at one end and 25 inches wide at the other end ? 

4. One side of a quadrilateral field measures 88 rods ; the side 
opposite and parallel to it measures 26 rods, and the distance be- 
tween the two sides is 10 rods. Find the area. 

900. To find the area of a trapezium. 

1. Find the area of a trapezium whose 
diagonal is 42 feet and perpendiculars to this 
diagonal, as in the diagram; are 16 feet and 
18 feet. 




Operation.— {18 ft.+ 16 ft. -s-2) x 42 = 714 sq. feet, arm. 

2. Find the area of a trapezium whose diagonal is 85 ft. 6 in., and 
the perpendiculars to this diagonal 9 feet and 8 feet. 

RtTLE. — MtiUiplp the diagonal by half the sum of the perpendicu- 
lars drawn to it from the vertices of opposite angles. 

3. How many acres in a quadrilateral field whose diagonal is 
80 rd. and the perpendiculars to this diagonal 20.458 and 50.882 rd. ? 

To find the area of any regular polygon, multiply its perimeter, or the Bum ot 
fU sides, by oue*half the perpendicular falling from its center to one of its sides. 

To And the area of an irregular polygon, divide the figure into triangles and 
trapeziums, and find the area of each separately. The sum of these areas will 
be the area of the whole polygon. 



THE CIRCLE. 

901. A Circle is a plane figure bounded by a curved line, 
called the cvreumference, every point of which is 
equally distant from a point within called the 
center. 



902. The I>lafneter of a circle is a line 
passing through its center, and terminated at both 
ends by the circumference. 

903. The Radius of a circle is a line extending from its cen- 
ter to any point in the circumference. It \a oiva^aaJ&'Cafe ^MKsas^yet., 




\ 
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PBOBLJBM8. 

904. Wlien either the diameter or the circum- 
ference of a circle is griyen, to find the other di- 
mension of it. 

1. Find the circumference of a circle whose diameter is 20 inches. 
OPEIIATIOK.--20 in. X 3.1416 = 62.832 in. = 5 ft. 2.832 in., dreum. 

2. Find the diameter of a circle whose circumference is 62.832 ft. 
Operation.— 62.832 ft.H-3.1416 = 20 ft., diameter. 

3. Find the diameter of a wheel whose circumference is 50 feet. 

Rule.— 1. Multiply the diameter by 3.1416 ; the product istheek- 
cumferenee, 

2. Divide the circumference by 3.1416 ; the quotient is the diameter, 

4. What is the diameter of a tree whose girt is 18 ft. 6 in. ? 

5. What is the radius of a circle whose circumference is 31.416 ft.? 

6. Find the circumference of the greatest circle that can be 
drawn with a string 14 inches long, used as a radius. 

905. To find the area of a circle, when both its 
diameter and circumference are g^veu, or when 
either is griven. 

1. What is the area of a circle whose diameter is 10 feet and dr- 
cumference 31.416 feet? 



Operation.— 31.416 ft. x 10-*-4 = 78.54 sq. ft., area, 

2. Find the area of a circle whose diameter is 10 feet. 
Operation.— 10 ft.* x .7854 = 78.54 sq. feet, area. 

3. Find the area of a circle whose circumference is 31.416 feet. 
Operation.— 31.416 ft.^3.1416=10 ft, diam,; (10 ft.)» x .7854= 

78.54 sq. feet, area. 

Rttles. — To find the area of a circle : 

1. Multiply \ of its diamster by the circumference, ^ 

2. MvUiply the square of its diameter by .7854. 

4. What is the area of a circular pond whose circumference is 

200 chains 

5. The distance around a drculax park is 1 i miles. How many 

acres does it contain ? 
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906. To find the diameter or the circuinferenee 
of a circle, when the area is given. 

1. What is the diameter of a circle whose area is 1319.472 ? 



Operation.— 1319. 472-f-.7854 = 1680 ; >v/l680 = 40.987+, diam- 
eter. 

2. What is the circumference of a circle whose area is 19.635 ? 

Operation— 19.635 -*- 3.1416 = 6.25 ; ^^6^25=2.6, radius; 2.5 x 
2 X 3.1416 = 15.708, circumference. 

Rule.— 1. Divide the area hy .7854 aiid extra4st the Bqyare root of 
the quotient ; the result is the diameter, 

2. Dimde the area by 3.1416 and efxiUra/cJt the square root of the 
quotient ; the result is the radius. The eireumference is obtained by 
Art, 904, 1. Or, 

3. Divide the area by .07958 and find the square root of the quotient, 

3. The area of a circular lot is 38.4846 square rods. What is its 
diameter ? 

4 The area of a circle is 286.488 square feet. Required the 
diameter and the circumference. 

907. To find the side of an inscribed square when 
the diameter of the circle is known* 

1. What is the side of a square inscribed in a 
circle whose diameter is 6 rods ? 

Operation.— 6* -f- 2 = 18 ; y'i8=424 rods, side 
of square, 

2. The diameter of a <drcle is 200 feet. Find 
the side of the inscribed square. 

Rttlb.— 1. JEhstract the square root of half the square of the diank 
eter. Or, 
2. Multiply the diamster by .7071. 

8. The circumference of a circle is 104 yards. Find the side of 
the inscribed isquare. 

4. The area of a drcle is 78.54 square feet. Find the side ot tha 
inscribed square. 
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908. To find the area of a circular rin^ formed 
by two concentric circles. 

1. Find the area of a dicxilar ring, when 
the diameteiB of the circles are 20 and 80 feel 




Operation.— (30 -f 20 x 30 — 20) x .7854 = 
392.7 sq. ft, area. 

2. Find the area of a circular ring formed 
by two concentric circles, whose diameters are 
7 ft. 9 in. and 4 ft. 3 in. 

Rule.— Jfu^jp^^ the tnim of the two diameters hy their difference, 
and theprodijusi hy .7854 ; the result is the area, 

3. Two diameters are 35.75 and 16.25 ft. ; find the area of the ring. 

4. The area of a circle is 1 A. 154.16 P. In the center is a pond of 
water 10 rd. in diameter ; find the area of the land and of the water. 

909. To find a mean proportional between two 
numbers* 

1. What is a mean proportional between 3 and 12 ? 



Operation. — ^^12 x 3 = 6, the mean prffportional. 

When three nnmliers are proportional, the product of the extremes is equal t9 
the square of the mean. 

Rule. — Extract the square root of the product of the two numbers. 

Find a mean proportional between 

2. 42 and 168. | 3. 64 and 12.25. | 4. |f and ^, 
5. A tub of batter weighed 36 lb. by the grocer's scales ; bat 
weighing it in the other scale of the balance, it weighed only 30 
poands. What was the true weight of the batter ? 

SIMILAR PLANE FIGURES. 

910. Similar Plane Figures are snch as have the same 
form, viz., eqaal angles, and their like dimensions proportional. 

All circlee, sqnareB, equiangular triangles, and regular polygons of the same 
number of sides are similar figures. 
The like dimensions of circles are their radii, diameters, and circumferences. 

PBrncTPUER, — ^1. Ths lihe dimetwioTW of simHar plane figures are 
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2. ITU areas of similar plane figures are to each other as the squares 
of their like dimensions. And conversely, 

8. Ths like dimensions of similar plane figures are to each other as 
the square roots of their areas. 

The same principles apply also to the sur/cuxs of all similar figures, such as 
triangles, rectangles, etc. ; the sor&ces of similar solids^ as cubes, pyramids, etc.; 
and to similar curved sutfaces, as of cylinders, cones, and spheres. Hence, 

4 ITie surfcuses of aU similar figures are to each other as the squares 
of their like dimensions. And conversely, 

5. Th£vr dimensions are as the square roots of their surfaces. 

1. A triangular field whose base is 12 cb. contains 2 A. 80 P. 
Find tbe area of a field of similar form wbose base is 48 chains. 

Operation.— 12* : 48* : : 2 A. 80 P.:x P. =6400 P. = 40 A., area, 
(Psm. 2.) 

2. The side of a square field containing 18 acres is 60 rods long. 
Find the side of a similar field that contains ^ as many acres. 

Operation.— 18 A. : 6 A. : : 60* : aj» =1200 ; v^l200 = 34.64 rd. + , 
side, (Pbin. 8.) 

8. Two circles are to each other as 9 to 16 ; the diameter of the 
less being 112 feet, what is the diameter of the greater? 

Operation —9 : 16 : : 112* : a;* = 3 ; 4 ; : 112 : a; = 149 ft. 4 in., 
diameter. (Prin. 2.) 

4. A peach orchard contains 720 square rods, and its length is to 
its breadth as 5 to 4 ; what are its dimensions ? 

Operation.— The area of a rectangle 5 by 4 equals 20 (898). 

20 : 720 : : 5« : a;» = 900 ; ^900 = 30 rd., length. 

20 : 720 : : 4» : «« = 576 ; v^576 = 24 rd., width 

6. It is required to lay out 283 A. 107 P. of land in the form ol 
a rectangle, so that the length shall be 8 times the width. Find 
the dimensions. 

6. A pipe 1.5 in. in diameter fills a cistern in 5 hours ; find the 
diameter of a pipe that will fill the same cistern in 55 min. 6 sec. 

7. The area of a triangle is 24276 aq. It., tt.TA\\j& «^^'es.\Tv^^^'V^^s?Giss^ 
to tbenambera IS, 14, a.tid 15. ¥md\\i^\eTi^iXi^lVXA«As«^\s^V^«5v. 
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8. If it cost $167.70 to enclose a circular pond containing 17 A. 
110 P., what will it cost to enclose another ^ as large ? 

9. If 03.39 rods of fence will enclose a circular field containing 
2 acres, what length will enclose 8 acres in circular form ? 

REVIEW OF PLANE FIGURES. 

I'MOBLJSMS, 

911. 1. How much less wUl the fencing of 20 acres cost in the 
square form than in the form of a rectangle whose breadth is i the 
length, the price being $2.40 per rod ? 

2. A house that is 50 feet long and 40 feet wide has a square or 
pyramidal roof, whose height is 15 ft. Find the length of a rafter 
reaching from a comer of the building to the vertex of the roof. 

3. Find the diameter of a circular island containing 1} sq. miles. 

4. What is the value of a farm, at $75 an acre, its form being a 
quadrilateral, with two of its opposite sides parallel, one 40 ch. 
and the other 22 ch. long, and the perpendicular distance between 
them 25 chains ? 

5. Find the cost, at 18 cents a square foot, of paving a space in 
the form of a rhombus, the sides of which are 15 feet, and a per- 
pendicular drawn from one oblique angle will meet the opposite 
side 9 feet from the adjacent angle. * 

6. A goat is fastened to the top of a post 4 ft. high by a rope 50 ft. 
long. Find the area of the greatest circle over which he can graze. 

7. How much larger is a square circumscribing a circle 40 rods 
in diameter, than a square inscribed in the same circle ? 

8. What is the value of a piece of land in the form of a triangle, 
whose sides are 40, 48, and 64 rods, respectively, at the rate of 
$125 an acre ? 

9. The radius of a circle is 5 feet ; find the diameter of another 
circle containing 4 times the area of the first. 

10. How many acres in a semi-circular farm, whose radius is 
100 rods? 

11. What must be the width of a walk extending around a gar- 
den 100 feet square, to occupy one-half the ground? 

12. An irregular piece of land, containing 540 A. 86 P. is ex- 
changed for a square piece of the same area ; find the length of one 
ofjts sides f If divided into ^ ec^xxal ^c\v\w«a, ^\Ma.t is the length 

of the side of each ? 
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18. A field containing IS A. is 80 rd. wide, itnd is a plane inclining' 
in the direction of its length, one end being 120 ft. higher than the 
Other. Find how many acres of horizontal earlace it contuns. 

14. If a pipe 8 iuchea in diametAr discharges 13 hogsheads of 
water in a certain time, what mast be the diameter of a pipe which 
will discharge 48 hogsheads in the same time ? 



912. A Solid or Body has throe dimensions, length, breadth, 
and thickness. 
The plauee which bODud It ore called lU /(KM, and their laterMctlona, Ita 

013. A Priem is a solid whose ends are equal and parallel, 
similar polygons, and its sides parallelograms. 

Prisms laka Ihelr EBDieB from the form o( their buee, ae Irianffvlar, fuail' 
ranjprfor, jientagon/U, etc. __^ 

914. The Altitude of a prism Is the ^^^^^■■riil 
perpendicular dislance between its bases. ^hHIIIiII ||^^^0 

UlS, A Pardlletopipedon is a ^ffiuliilliH 
prism bounded bj six parallelograms, t 
opposite ones being parallel 



PanUeloptpedoD. 



916. A Cube is a paralletopipedoD 
whose faces are all equal squares. 

©17. A Cylinder is a bodj bonnded Cobe- 

bj a ouifonnlf curved surface, its ends being equal and parallel 



be generated bjr the ramlatloD of • rectangle 
B of the bases, or ends, of the cjllnder is iu alll- 




HEIfSDEATION 



PJlOBl,BMS. 

918. To find the convex sarfiu:e of a prUm of 
cylinder. 

1. Find thn aiea, at the convex sni- 
faee of a piism whoae sJtllude is T ft., 
and its base a pentagon, each side of 
nbicli is i feet. 

Opebation. — 1 ft. X 5 = 20 ft., ptrt- 

20 ft X 7=140 sq. ft., etmitex mirfaet. 

2. Fiod the srea of the convex ear- 
face of a triangular prism, whose alti- 
tude is %\ feet, and the sides of its base 
4, 5, and 6 feet, respectively. 

Operation. —4 ft.-^6ft-^Bft = 
16 ft,, perimtUr. 
15ftx8i=1271sq.ft.,«)ntMii*uj3'a«. 
anrfaceof a cylinder whose altitude 




: SO = 1853 sq. hi. = 11 sq, ft. 

sq. inches, tsonvex wurfaee. 

of the bate bg the aUUvde. 



4. If B gate 3 ft. high and G ft. wide revolves upon a point in its 
center, what is the entire Burface of the cylinder described bj it t 

5, Find the superficial contents, or entire surface of a parallelo- 
pipedoo 8 ft. 9 in. long, 4 ft. 8 in. wide, and 3 ft. 3 In. high. 

8. What is the entire snrface of a cylinder formed by the revo- 
lution about one of its udes of a rectangle that is G ft. 6 in. long 
and 4 ft. wide ? 
7. Find the entire surface of a priam whose base is an equilateral 
triangle, the perimeter b«ag IB fl,, Kn&^iea.V'i.VLXi&ft'V&ti.. 
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919. To find the volnme of any prism or cylinder. 

1. Find the volume of a triangular prism, whose altitude is 2Q ft., 
and each side of the base 4 feet. 

Opbkation.— The area of the base is 6.928 sq. ft. (882). 
6.938 sq. ft. x 20 = 138.56 cu. ft., ^ume. 

2. Find the volume of a cylinder whose altitude is 8 ft. 6 in., and 
the diameter of its base 3 feet. 

Opekation.— 3* X .7854 = 7.0686 square feet, area of base (905). 

7.0686 sq. ft. x 8.5 = 60.083 cubic feet, 'ooiume. 

Rule. — Multiply the area of the base by the altitude. 

8. Find the solid contents of a cube whose edges are 6 ft. 6 in. 

4. Find the cost of a piece of timber 18 in. square and 40 ft. long, 
at $.30 a cubic foot. 

5. Required the solid contents of a cylinder whose altitude is 
15 ft. and its radius 1 ft. 3 in. 

6. What is the value of a log 24 ft. long, of the average circum- 
ference of 7.9 ft., at $.45 a cubic foot ? 



PYRAMIDS AND CONES. 

920* A Pyramid is a body having for its base a jwlygon, 
and for its other faces three or more triangles, which terminate in 
a common point called the 9iertex. 

Pyramids, like prisms, take their names from their bases, and are called tri- 
angular^ square^ or quadranfftUar^pentaffonal^ etc 




Fmsttim. 



Cone. 



Frustum. 



Pyramid. 

921. A Cone is a body having a circular base, and whose con- 
vex surface tapers uniformly to the vertex. 

It is a body conceived to be formed by the revolution of a right-angled triangle 
about one of its sides containing the right angle, as an immovable axis. 

922. The Altitude of a pyramid ox ot «. c«rii^\a'ODLi^ Vs^^^^^^^ 
nhur distance from its vertex to tlie pAAXii^ ol V\j^\as^. 
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923. The Slant JSeight of api^ramid is the peipendicular dis. 
tance from its vertex to one of the sides of the base ; of a cane, is a 
straight line from the vertex to the circumference of the base. 

924. The Ftnistum of a pyramid or cone is that part which 
remains after cutting off the top by a plane parallel to the base. 

l*JtOBI,JEMS. 

925. To find the convex surface of a pyramid or 
cone. 

1. Find the convex surface of a triangular pyramid, the slant 
height being 16 ft., and each side of the base 5 feet. 

Operation. — (5 ft. +6 ft. +5 ft.) x 16-i-2 = 120 sq. ft., eonv, surf. 

2. Find the convex surface of a cone whose diameter is 17 ft. 6 in., 
and the slant height 30 feet. 

Rule. — Multiply thepermeter or drcumferenee of the hose by one- 
half the dant height. 
To find the enHre snrllace, add to this product the area of the baee. 

3. Find the entire surface of a square pyramid whose base is 8 ft 
6 in. square, and its slant height 21 feet. 

4. Find the entire surface of a cone the diameter of whose base 
is 6 ft. 9 in. and the slant height 45 ft. 

5. Find the cost of painting a church spire, at $.25 a sq. yd., whose 
base is a hexagon 5 ft. on each side, and the slant height 60 feet. 

926. To find the volume of a pyramid or of a cone. 

1. What is the volume, or solid contents, of a square pyramid 
whose base is 6 feet on each side, and its altitude 12 feet. 

OPBRATiON.-5ir6 X 12-5-3 = 144 cu. ft., wlume. 

2. Find the volume of a cone, the diameter of whose base is 6 ft. 
^ and its altitude 10}^ feet. 

Operation.-<5« ft. X .7854) xlOJ-f-3 = 68.72J cu. ft.,f)olume. 

Rule. — Multiply tJie area of the base by one-third the altitude, 

3. Find the solid contents of a cone whose altitude is 24 ft., and 
the diameter of its base 80 inches. 

4. What is the cost of a triangular pyramid of marble, whose 
altitude is 9 ft., each side of the base being 3 ft., at |2| per cu. foot? 

6. Find the volume and the entire surface of a pyramid whose 
Jbase is a rectangle 80 feet by 60 feet, and the edges which meet at 

tihe vertex are 130 feet. 
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• 

927. To find the convex surfoce of a frustum of a 
pyramid or of a cone. 

1. What is the convex surface of a frostum of a square pyramid, 
whose slant height is 7 feet, each side of the greater base 4 feet, and 
of the less base 18 inches? 

Opbbation. — The perimeter of the greater base is 16 ft., of the less 

6 feet. 

16 ft. + 6ft. X 7-*-2 = 77 sq. ft., co7ivex surface, 

2. Find the convex surface of a frustum of a cone whose slant 
height is 15 feet, the circumference of the lower base 80 feet, and 
of the upper base 16 feet. 

Rule. — Multiply the sum of the perimeters, or of the dreumfer- 
enees, by one-half the slant height. 

To find the entire BurDace, add to this prodnct the area of both ends, or bases. 

3. How manj square yards in the convex surface of a frustum 
of a pyramid, whose bases are heptagons, each side of the lower 
base being 8 feet, and of the upper base 4 feet, and the slant height 
55 feet? 

928. To find the volume of a frustum of a pyramid 
or cone. 

1. Find the volume of the frustum of a square pyramid whose 
altitude is 10 feet, each side of the lower base 12 feet, and of the 
upper base 9 feet. 

Operation.— 12»+ 9* = 225 ; (225+^144x81) x 10^=1110 cu. 
feet, volume. 

2. How many cubic feet in the frustum of a cone whose altitude 
is 6 ft. and the diameters of its bases 4 ft. and 3 feet ? 

Rule. — To the sum of the a/reas of both bases add the square root 
of the product^ and muttip^f this sum by one-third of the altitude. 

3. How many cubic feet in a piece of timber 80 ft. long, the 
greater end being 15 inches square, and that of the less 12 inches ? 

4. How many cubic feet in the mast of a ship, its height being 
60 ft., the circumference at one end 5 ixxX vxsA.^*^^ x:i^iissi.%*sss^^ 
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THE SPHERE. 

929. A Sphei*e is a body bounded by a nniformly curved sur- 
face, all the points of which are equally distant 
from a point within caUed the eejUer, 

930. The Diafnetef* of a sphere is a 
straight line passing through the center of the 
sphere, and terminated at both ends by its 
surface. 

931. The Radius of a sphere is a straight line drawn from 
the center to any point in the surface. 

932. To find the surface of a sphere. 

1. Find the surface of a sphere whose diameter is 9 in. 
Operation.— 9 in. x 3.1416 = 28.2744 in., Hreumference, 

28.2744 in. X 9 = 254.4696 sq. in., surface, 

RxjiiE. — Multiply the diameter by the circumference of a great drde 
of the sphere, 

2. What is the surface of a globe 3 feet in diameter? 

3. Find the surface of a globe whose radius is 1 foot. 

933. To find the volume of a sphere. 

1. Find the volume of a sphere whose diameter is 18 inches. 

Ofebation. — 18 in. x 3.1416 = 66.5488 in., eircuntferenee. 
66.5488 in. X 18 = 1017.8784 sq. in., suffaee. 

1017.8784 sq. in. x 18-*-6= 3053.6352 cu. in., volume. 

'RxnJ&,— Multiply the surface by i of the diameter, or ^ of the radius. 

2. Find the volume of a globe whose diameter is 30 in. 

3. Find the solid contents of a globe whose radius is 5 yards. 

934. To find the three dimensions of a rectangru- 
lar solid, the volume and the ratio of the dimensions 
beingr^ven. 

1. What are the dimensions of a rectangular solid, whose volume 
Is 4480 cu. ft., and its dimensions are to each other as 2, 5, and 7 ? 

OrEBATiON,'-\/4480 -*- (2 x 5 x 7) = 4 ; 4 ft, x 2 = 8 ft., height; 
4ft.x6 = 20ft,, width; 4 ft.x7 =^tV,UuglK 
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Bulk. — ^I. Divide the wlume by the product of the tertne proportional 
to the three dimendons^ and esdract the cube root of the quotient, 

II, Multiply the root thus obtained by each proportional term; the 
products win be the corresponding sides, 

2. What are the dimensions of a rectangular box whose yolume 
is 3000 on. ft., and its dimensions are to each other as 2, 3, -and 4 ? 

3. A pile of bricks in the form of a parallelepiped contains 30720 
cu. feet, and the length, breadth, and height are to each other as 3, 
4, and 5. What are the dimensions of the pile ? 

SIMILAR SOLIDS. 

935. Similar Solids are such as have the same form, and 
diifer from each other only in yolume. 

Pbinciflbs. — 1. The volumes of similar solids are to each other a$ 
the cubes of their like dimensions. 

1. If the volume of a cube 3 indxee on each side is 27 cu. in., 
what is the volume of one 7 inches on each side. 

Opekation.— 3' : 7» : : 27 cu. in. : a? = 343 cu. in., volume. 

2. The Wee dimensions of simitar solids are to ea/ih other as the cube 
roots of their volumes, 

3. If the diameter of a ball whose volume is 27 cu. in. is 8 in., 
what is the volume of one 7 inches on each side ? 

Opebation.— ^27 : /^3S :: 3 : a; = 7 in. diameter. 

REVIEW OP SOLIDS. 

PROBLEMS. 

936. 1. What is the edge of a cube whose entire surface is 
1030 sq. feet, and what is its volume ? 

2. What must be the iimer edge of a cubical bin to hold 1250 bu. 
of wheat? 

3. How many gallons will a cistern hold, whose depth is 7 ft., 
the bottom being a circle 7 feet in diameter and the top 5 feet in 
diameter ? 

4. What is the value of a stick of timber 24 ft. lou^, tha \ass^T 
end being 15 in. square, and the lees ft Vii., ftX. *iSS> ^xi^s^ ^ <sssiavR. ^s*^^ 
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5. If a cubic foot of iron were formed into a bar ( an inch square^ 
without waate, what would be its length ? 

6. If a marble column 10 in. in diameter contains 27 cu. ft., what 
is the diameter of a column of equal length that contains 81 cu. ft.t 

7. How many board feet in a post 11 ft. long, 9 in. square at the 
bottom, and 4 in. square at the top ? 

8. The surface of a sphere is the same as that of a cube, the edge 
of which is 12 in. Find the volume of each. 

9. A ball 4.5 in. in diameter weighs 18 oz. Ayoir. ; what is the 
weight of another ball of the same density, that is 9 in. in diameter? 

10. In what time will a pipe supplying 6 gal. of water a minute 
fill a tank in the form of a hemisphere, that is 10 ft. in diameter? 

11. The diameter of a cistern is 8 feet ; what must be its depth 
to contain 75 hhd. of water? 

12. How man; bushels in a heap of grain in the form of a cone, 
whose base is 8 ft. in diameter and altitude 4 feet? 

GAUGING. 

937 • Gaitging is the process of finding the capacity or volume 

of casks and other yessels. 

A cask is equivalent to a cylinder having the same 
length and a diameter equal to the mean diameter of the 
cask. 




To find the mean diameter of a cask (fiearly), 
Add to the Jiead diameter |, or, if the tta/ves 
are but lUtle cvroed^ .6, of the difference between the head and hung 
diameters. 
To find the volume of a cask in gallons. 

Multiply the square of the mean diameter by the length Qtoth in 
inches) and this product by .0084. 

1. How many gallons in a cask whose head diameter is 24 inches, 
bung diameter 30 in., and its length 84 inches? 

Opebation. — 24 + (30 — 24 x {) = 28 in., mean diameter. 
28* X 34 X .0084 = 90,63 gal,, capacity. 

2. What is the volume of a cask whose length is 40 inches, the 
diameters 21 and 30 in., respectively. 

S. How many gallons in a cask ot b\\^\. cwr?\4i\«^,^ ft. 6 In. long, 
the bead diameter being 26 in., t\ie\>\ais ^am^X^t ^Wo. A 
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^11 



938. 



1. TheZHameter -« 



CIRCLES. 
X 3.1416 



2. The Circum' 
ference 



3188 [ = *^ eircumfereMe, 

^ /?ao? I = the side of an equal square. 

•+- 1.1 2o4 ) 

X ,8660 i = the Hde of an inscribed eqnU 

-J- .1547 f lateral triangle. 

^ lilS \ = theMeofaninecribedeguare. 

i 8*1416 i = *^^ diameter. 

i 85I5O i =*^^^ ^f ^^ ^^^ square. 

X .2756 I = the side of an inscribed equi- 

-5- 3.6276 I lateral triangle. 

^ 4*4^8 i = thesideofaninscribed square. 



a The ^r6a 



8.1416 = ^^ ^fl'wa^^ ^^Z ^^ ^o^*^- 

X 1.2732 I - the square of the diameter. 

,7o04 ) 

X 12.5663 I = 



939. 

i. The Surface 

2. The Volume 

3. The Diafneter 

4. The Circumference 



. < out J 

5.5663 I = /A6 w'r^ of the mcumferewie. 
.07958 f ^ 

SPHERES. 

' Circumference x itodtom. 
iJad»M«* X 12.5664. 
= i Diameter^ x 8.1416. 
Circurr^erence^ x .3188. 
' Surface x J ite diameter. 
Badiu^ X 4.1888. 
= i Diameter^ x .5236. 

Circumference^ x ,0169. 

__ i ^/ Cfsurf a^ X .5642. 
■" 1 ^ Of volume X 1.2407. 
__ I ^y Of surface x 1.77255. 
"" / ^W^^'^'^ ^ 3.8978. 
( aJ Of surface x .2821. 



5. The Badius — ^ >^cy w^wrwe x .6204. 

6. Tb©x9/<^^^/^w^<?t^«<*^W'«>®= \Dittmefcw V. Sm»k. 
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940. SYNOPSIS FOR EEVIEW. 



1. DsFZumoN. 8. LiNSs. 8. Anolbb. 4. Plans Figubbs. 



5. Tbi- 

AUCOJBS. 



1. Defe. 



S. Prob- 
lems. 



Kale. 



6. QUAD- 
BXLA.T' 
EBALS. 



O 

H 

H 

< 

p 



1. DefiB 



2. Prob- 
lems. 



■I 



7. CXBOLB. 



1. DefA. 

904. 
905. 
8. Prob- J 906. 
lems. I 907. 
908. 
909. 

a SnClLAB PUAKB FlOUBES. 



1. Triangle. 9. Sight-angled 7W. 8. HypoiheMUt. 
4. Base. 0. iVr7>e»Mll<;tifor. 6. Attitude. 7. .£!7«»- 
tatoro/ Triangle. 8. leoeceles Triangle. 9. /ftofan^ 
TVian^^. 10. .fi^Tuiafi^ar TWon^fe. 11. Acute- 
angled Triangle. IS. OMuee-^mgled Triangle. 

882. ^ r Area qf Triangle. 

883. JSi^A«' 2Hm«nffion. 

884. l>Tofiiid-{ Areaqfa Triangle, 

The Hypothenuse. 
The Baee or Perp. 

1. Quadrilateral. 8. Parallelogram. 8. Rectangle. 
4. /S'igt/are. 5. Rhomboid. 6. Rhombva. 7. T^t^M* 
eok^. 8. TVajMssiKm. 9. Altitude. 

898. ) -, - , ( Parallelogram. \ 
899. L ^° ™° J Trapezoid. > Rule. 
900. ) *«** <>M TVai^crfwm. ) 

1. arde. 8. Diameter. 8. i^ocfitM. 



886. 
887. 



^Toflnd ' 



r ZHom. or Circum. Rale, 1, 2. 
^7160. Rale, 1, 3. 
Diam. or Cire. Rale, 1, 8, 8. 
Side qf Ins. Square. Rule, 1, 1 
Area of drcutar Ring, Rale. 
Mean Proportional. Rale. 



1. Defti. 



9. SouDt. 



/ 



1. Defs. 



918. 
919. 
925. 
920. 
927. 
928. 
932. 
933. 
934. j 

8, Similar Solids. 



8. Prob- 
lems. ' 



JO. Oauoinq. 1. DeflniUoiiB. 



8. Prin. 1, 2, 8, 4, 5. 

f 1. SoUdorBodg. 2. Priem. & Amtude. 4. Par- 
alMqpipedon. 5. Cube. 6. Cylinder. 7. Pyra- 
mid. 8. Ci>n«. 9. Altitude (tf Pyramid or Cone. 
10. Sltmt Height. 11. Frustum, 18. i^iA««. 
13. Diameter, 14. Radius. 

Conv.Surf. qf Prism or Cyl. Rule. 
Fo/wmtf *' " Rule. 

Conv.Sutf.qf Pyr. or Gone. Rule. 
Fo^MWM " " Rule. 

Ciwc. /S^j/. qT Prustum. Rule. 
F<rf«mtf " " Rule. 

Surface of Sphere. 
Volume " *' 
Dim. qfRectang. Solid. 

1. D^8. %. PKncip^, 1, 8. 



To find 



Rnle. 
Rule. 
Role. 




^ 




"y^^^ — 




The edges of thifi cabe are each 1 Mefter^ or 10 Decfi-mefters^ or 100 Cen'ti- 

me^ters^ m Icnglh. 

2: 




ScAiA, ^ of the £!aeaet Size. 

941. The Metric System of weights and measures is based 
npon the decimal notation, and is so called because its primary unit 
is the Mefter. 

U42. The Me'ter (m) is the hase of the system, and is the 
one ten-millionth part of the distance on the earth's surface from the 
equator to either pole, or 39.37079 inches. 

Me'ter means measure ; and the three principal tmiCs &t^ ^]jal\& ^1 VeMq^tJtw^ 
ec^ltacUy or volume^ abd weight. 
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94:3. The MiUtiple UnitSf or higher denominations, are 
named bj prefixing to the name of the primary units the Greek 
numerals, Dekfa (10), Hek'to (100), KU'o (1000), and Myr'ia (10000). 

Thus, 1 dek'a-me'ter {Dm.) denotes 10 me'ters (i».) ; 1 hek'to-me'ter {JEBn.\ 
100 me'ters ; 1 Icil'o-me'ter (Km,), 1000 me'ters ; and 1 myrla^me'ter (M^^ 
10000 meters. 

944:. The Sub-multiple Units, or lower denominatioos, 
are named by prefixing to the names of the primary ymiia the Ldttin 
ordinals, Dec'i (^), Gen'ti {^^\ MU'li (j^). 

Thus, 1 dec'l-me'ter (dm.) denotes ^^ or .1 of a me'ter ; 1 cen'ti-me'ter (em.)^ 
xhi or .01 of a me'ter ; 1 milli-me'ter (mm.), T^fcai or .001 of a me'ter. 

Hence, it is apparent fh)m the ruane of a nnit whether it is greater or less than 
the standard nnit, and also how many Hm£S. 

945. The Metric System being based upon the decimal scale, the 
denominations correspond to the orders of the Arabic Notation ; and 
hence are written like United States Money, the lowest denomina- 
tion at the right. Thus, 

® ^ 3 ^ B M ^ iS -^ 
670 16.63 8 

^ ^ t:) Q § I i § 

The number is read, 67015.638 me'ters. It maybe expressed in 
other denominations by placing the decimal point at the right of the 
required denomination, and writing the name or abbreviation after 
the figures. 

Thus, the aboye may be read, 670.15638Hm. ; or 67.015638 Em. ; 
or 670156.38 dm, ; or 6701563.8 cm. ; or it may be read, 

6 Mm. 7 Km. Hm. 1 Dm. 5 m. 6 dm. 3 cm. 8 mm. 

Write 3672.045 me'ters, and read it in the several orders ; read it 

in kil'o-me'ters ; in hek'to-me'ters ; in dek'a-me'ters ; in dec'i- 

me'ters ; in cen'ti-me'ters. 

The names mitt, eenty dime, used in United States Monejr, correspond to 
mU'Hy cerU% de&U in the Metric System. Hence the wgU might be called the 
deJt^chdolkfr, eince it is 10 doQaie; tiie dimfiyik ctecTi-doHar, einoe it is tV of a 
dollar, etc. 
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MEASURES OF LENGTH. 

946. The Me^ter is the unit of length, and is equal to 39.87 in. 
or, 1.0936 yd. +. 



Metric Benomiiiations. U. S. Value. 

1 Mirii-me'ter = .03937 in. 
10 Mirii-me'ters, mm. = 1 Cen'ti-me'ter = .3937 in. 
10 Cen'ti-me'ters, cm. = 1 Dec'i-me'ter = 3 937 in. 
10 Dec'i-me'ters, dm, = 1 Me'ter = 39.37 in. 
10 Me'ters, Jf. = 1 Dek'a-mei'ter = 32.809 ft. 

10 Dek'a-me'ters, Dm. = 1 Hek'to-me'ter=19.8842 rd. 
10 Hek'to-me'ters^m. = 1 Kil'o-me'ter = .6213 mi. 
10 Kir o-me' ters. Km. = 1 Myr'ia-me'ter= 6.2138 mi. 

Units of long measure form a scale of tens; 
hence, in writing numbers expressing length, one 
decimal place must be allowed for each denomina- 
tion. 

Thus, 9652 mm. may be written 965.2 cm., or 
96.52 dm., or 9.652 m , or .9652 Dm. 

1. The Me'ter Ih used in meaBuring cloths and short dis- 
tances. 

2. The KWo-mefUr is commonly used for measuring long 
distances, and is about f of a common mile. 

3. The Cent'i-me'ter and MU'li-me^ter are used by mechanics 
and others for minute lengths. 

4. In business, Decfi-meftere are usually expressed in Cent'i- 
meters. 

6. The Dek^a-me'ter, Hek^to-mefter, and Myr^ia-me'ter are 
seldom used, but their values are expressed as EU'o-me'ters. 



EXEJt CI8ES, 



4 in., 1 dm 



Bead the following : 

3.9 m. 346 Dm. 

36 dm. 57.9 Hm. 

428 cm. 479.6 m. 

0.57 dm. 36.75 mm. 



451 Hm. 
593.7 Km. 
105.6 Dm. 



§1 





- o 
- « 

1 

-1 




II 








II 

<«. 

««• 
- «*. 

1 




Mi 
« 

- 2 
II 

— Cc 

• 

to 




- 0» 

• 



13.043 Km. 
500.032 m. 
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Change the following to vrufterB : 

827 Dm. 947 cm. 0.72 Km. 30674 mm. 

28 Hm. 236 dm. 1.73 Hm. 83.062 cm. 

16.8 Km. 4a5cm. 86.4 Dm. 4000.5 dm. 

1. Write 6 kilometers 6 dekameters 6 meters 6 decimeters 6 centi- 
meters. Am. 6.06666 Km., or 60.6666 Hm., or 606.666 Dm., etc 

Write the following, expressing each in three denominations^: 

2. 24379 dm.; 15032036 cm.: 2475064 mm.; 30471 Dm. 

3. 6704 Hm. ; 85 Km. ; 120000 m. ; 780109 cm. ; 75 m. 

Similar exunples ehoald be given, until the pnpll iB fltmiUar with the reduc- 
tion of higher to lower, and of lower to higher denominations, by changing the 
place of the decimal point and using Hie proper abbreviationB. 

947. To add, subtract, multiply, and diTide 
Metric Denomiuations. 

1. What is the snm of 814217 m., 53.062 Hm., and 225 cm. ? 
Ofebatiov. 314.217 m. + 5806.3 m. + 2.S5 m. = 6633 667 m., Ana. 

2. Find the diflTerence between 4.37 Km. and 1246 m. 
Opbratioh. 4.87 Em. — 1.349 Km. = 8.138 Em., Am. 

3. How much cloth in 8 J pieces, each containing 43.65 m. ? 
Ofbration. 43.66 m. x 8.25 = 884.8635 m., Am. 

4. How many garments, each containing 8.5 m., can be made 
from a piece of cloth containing 43.75 Dm. ? 

Operation. 437.5 m. + 8.5 m. = 125 times; hence, 126 garments. Am, 

RxTLE. — Reduce the given numbers to the same denominations, 
when necessary ; then proceed as in the corresponding operations with 
whole numbers and decimals, 

JSXBJtCISES. 

1. Add 7.6 m., 36.07 m., 125.8 m., and 9.127 m. 

2. Express as meters and add 475 dm., 3241 cm., and 726 mm. 

3. Add 56.07 hl, J058.2 tim., 430765 cm., 6034.58 m., and express 
the result in kilometers. 

4. From 8.125 Km. take 3276.4 m. A-n*. VS^ASfc^fcrn.. 
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5. The distance round a cernn square is 3.15 Km. How many 
meters will a man travel wko i/j^lks around it 4 times ? 

6. How many meters of ribbon ^^1 be required to make 82 badges, 
each containing 40 centimeters ^ . / f Arts. 12.8 m. 

7. What will be its cost) at 15 jbents a meter ?. 

8. Find the difference between 21.3 Km. and 4^.25 m. 

9. If an engine runs 36.8 Kmr in an hpuo:, how far does it run 
between 8 o'clock and 12 o'clock ? M 

10. In what time will a trai^^rtin from Boston to Albany, at the 
rate of 46.55 Km. per hour, the distance being about 325.85 Km. ? 

11. From a piece of cloth containing 45.75 m., a taUor cut 5 suits, 
each containing 7.5 m. How mucb rgpained ? 

12. A wheel is 3.6 m. around. . Howmany times will it revolve in 
rolling a distance of 1.08 Knu? ^ Am, 300. 

MEASURES OF ,,6T5RFACE. 

9^8« The units ^ stfikre measure are 
squares, the sides of whl%)^4ire equal to a unit 
of long measure. . ^' Isq.em.^iCxact Size. 

100 Sq. Mirii-me'ters(^.«»TO.) = 1 «g. cm, = 0.156 sq. in. 

100 Sq. Cen'ti-me'ters*' = 1 sq. dm, = 15.5 sq. in. 

100 So Dec'i me'ters - i ^ '*^' ^*- I - i ^^'^^^ ^' ^' 

lUO Bq. Dec i-me ters "^ "j 1 Centar (c«.) \ 'i 1.96 sq. yd. 

100 Sq. Mooters ==1]"^,^?'. [=\^Zt'^'^' 

^ ( 1 Ar. (a,) - j ( .0247 acre. 

100 Sq. Dek'a-me'ters =\\^i?!^\ry , J- = 2.471 acres. 

) 1 Hektar {Ha,) j 

100 Sq. flek'to-me'ters = 1 sq. Km, = .3861 sq. mi. 

Units of square measure form a scale of hundreds; hence, in 
writing numbers expressing surface, tvoo decimal places must be 
allowed for each denomination. 

Thus, 86 sq. m. 4 sq. dm. 27 sq. cm. are written 36.0427 sq. m. ; 
and 6 Ha. 5 a. 3 ca. are written 6.0503 Ha., or 605.03 a., etc. 

1. The Square Meftsr ie the unU for meftsnriiig ordinary Borfiices of small 
extent, as floors, ceilings, etc. 

8. The Ar^ or Square Dek'Orme^ter^ is the unit qf land tn«a«ur<>a.T^«lV&<i»s^a^ 
to 119.6 sq. yd., or 8.854 sq. rd., or .0247 Wite. 
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EXBXCliBS. 



1. Bead 86145 sq. m., naming each denomination. 

Ans, 3 sq. Hm. 61 8q. Dm. 45 sq. m. 

2. Write in one number 4 of eacfi denomination from sq. Hm. to 
sq. mm., expressed in sq. Hm. ^ Ans. 4.0404040404 sq. Hm. 

3. Express the following, each in three denominations : 
6 sq. Em. 6 sq. Hm. 24 sq.m>m. 5 sq. m. ; 

16 sq. Dm. 8 sq. m. 4 sq. dm. 15 sq. cm. 

4. In 15 sq. Hm. how many square meters? 

5. What is the surface of a floor 12 m. long and 7 m. wide ? 

6. Add 8 times 4 Ha., 7 times 9 a., and 12 times 14 ca. 

7. What is the area of a piece of land 42 Dm. long and 36 Dm. 
wide? Ans. 1512 sq. Dm., Or 15.12 Ha. 

8. Divide 125000 ca. into 8 eqijial parts. 

9. How many times is 2.50 sq. m. contained in 5 Ha. ? 

10. How many meters of carpeting 0.6 m. wide will cover a floor 
8 m. long and 5.7 m. wide? Ans, 76 m. 

11. At 15 cents a sq. m., what is the cost of painting a surface 
20.5 m. long and 6.8 m. wide? Ans. $20.91. 

12. A man having 5 Ha 8 a. 7 ca. of land, sold .3 of it, at $25 an 
ar. What did he receive for what he sold ? 



MEASURES OP VOLUME. 

949. The units of cubic measure are cubes, 
the edges of which are equal to a unit of long 
measure. 




1 cu, cm.f Ex€Mit Size, 



1000 Cu. Mil'li-me'ters (cm. w»TO.) = leu, em. = .061 cu. in. 

^AnA ^ /^ /*. J* i 1 cu, dm. ) j .0353 cu. ft. 

1000 Cu. Cen'f -me'ters = j ^ Li'ter(t)r =1 1.05B7 IL qt 

<«««/. T^. »• u hru.m.l i86.8165ca.ft. 

1000 Cu. Dec'i-me'ters =jister(*.)r=1 .2769 corf. 

Units of cubic measure form a scale of thousands ; hence, in 
writing numl}ers expressing volume, three decimal places must be 
allowed for each denomination. 

Thus, 42 cu. m. 31 cu. dm. 5 cu. cm. are written 42.031005 cu. m. 

The cuUe dec^i-me^ter, when used as a ucVl ot VUyald or dry measure, is called 
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WOOD MEASURE. 

1000 Cn. Dec'i-me'ters (cu, dm.) ) __ {leu.m. Jj .2759 cord. 
10 Dec'i-sters (ds,) ) (1 Ster, ». I "1 35.3166 cu. ft. 

10 Sters = 1 Dek'a-ster, D», = 2.759 cord. 

Units of wood measure form a ^cale of tens; hence, but one deci- 
mal is required for each denomination. 

Thus, 9 Ds. 4 s. 7 da are written 94.7 s. ; or 9.47 Ds. 

1. The OuMc MefUr ia the unit for meaBuring ordinary Bolids ; as ezcayatloiiB, 
embankments, etc. 

2. QuMc Cmi'ti-meften and J^^lUme^ters are osed for measuring minute ■ 
bodies. 

3. The Cfubic Kefter when used as a nnJt of measure for wood or stone is 
called a Ster. 

4. The wiMMn Cord Is about the same as &6 8Ut8^ or 86 dec'islers, 

EXBMCiaES. 

1. Write 30 Ds. 6 8. 8 ds. Am. 30.68 Dck 

2. Express in cu. m., 3 cu. m. 3 cu. dm. 8 cu. cm. 3 cu. mm. 

Ans, 3.003003003 cu. m. 

3. Write and read the following, each in cu. dm., in cu. cm., and 
in cu. mm. : 

16 cu. m. 275 cu. dm. ; 204 cu. m. .016 cu. dm. .024 cu. cm. ; 
10 cu. m. 324 cu. dm. .016 cu. cm. 8244 cu. cm. 

4. Express in cu. meters and add : 7 cu. m., 55 cu dm., 12 cu. m., 
6 cu. dm., 15 cu. cm., 10532 cu.-cul Ans. 19.071547 m. 

5. From 36 cu. m. subtract 8 times 42 cu. dm. Ana, 35.664 m. 

6. How many cubic meters of brick in a wall 16 m. long, 3 m. 
high, and 8 dm. thick ? Ana. 38.4 cu. m. 

7. How many cu. meters of earth must be removed in digging a 
cellar 16.5 m. long, 8.2 m. wide, and 3.2 m. deep? 

8. In a pile of wood 9.3 m. long, 2.8 m. high, and 1.5 m. wide, 
how many sters ? * .^n«. 89.06 s. 

9. At $2.25 a ster, what would be the cost of a pile of wood 5.6 m. 
long, 3.4 m. wide, and 2.5- m« KighY, . 

10. If a cu. centimeter of silYeTiB'woTt\i%A^^'^^*^'^'^^^'*^^^^ 
of a brick of salver 12 A cA. long, ^.ft cm, Vvi^a, ^sA'Jt.Si ^sav.^iKssSi^*^^ 
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MEASURES OF CAPACITY. 

950. The Li'ter is the unit of ca- 
pacUy, both of Liquid and ot Dry 
Measures, and is equal in volume ,to one 
eu. dec'i-me^te?', equal to 1.0567 qt.Liiquid 
Measure, or .908 qt. Dry Measure. 




lOMU'li-li'ters, nd.-. 
10 Cen'ti-li'ters, c^. : 
10 Dec'i-li'ters, dl. - 

lOLl'TERS, L, : 

lODek'a-li'ters, DI-. 
10Hek'to-li'ter8,J2?.: 
10 Kiro-li'ters, Kir- 



=1 Cen'ti-li'ter 
=lDec'i-li'ter 
=1 Li'ter 
=1 Dek'a-li'ter 
=lHek'to-li'ter 

=lKiro-li'terorSter 

=lMyr'ia-li'ter(Jf/.) 



u 



.61 cti.in. 
6.10 

.908 qt. 
9.081 •' 
2.837 bu 
.37 bu 
.303co 
:283.72 bu. 



lAqtiidM. 

=.38^'doz. 
= .84Sgi. 
=1.0567 qt. 
=2.64175 gal. 
=26.4175 •• 



_J28.37bu.( 
~<1.303co.ydJ 



264.176 " 
2641.75 " 



1. The lA^ter is nsed in measuring liquids in moderate quantities. 

8. The Helcfto4i'ter is nsed for measuring grain, ftnH, roots^ e1?c., in hige 
qnantlties, also wine in casks. 

3. Instead of the KU'o4Vter and MUm-me^teTy the Cubic Metier and Cubic 
Cen'tirfn^ter^ which are their equals, may be nsed. 



EXEMCISES. 

1. Write 5 kiloliters 5 liters 5 deciliters 5 centiliters. 

Am, 5.00555 El., or 5005.55 L 

2. Read, naming each denomination, the following : 

45624 c1. ; 306721 ml. : 76031 dl. ; 89764 1. 

3. In 3846 1. how many cl. ? How many Dl.? Kl. ? dl. ? mL? 

4. Find the sum of 175 I., 25 HI., 42 cl., and 16 dL 

5. From 6 times 25 HI. take 15 times 86 I 

6. Divide 5 HI. of com equally afiiong 25 persons. An^ 20 1. 

7. From a cask of wine containing 2 HI. of wine, 125 1. were 
drawn out. How much remained ? 

8. How many HI. of wheat can be put into a bin 3 m. long, 2 m. 
wide^ and 1.5 m. deep ? Ar^. 90 HI. 

ft Wh&t must be the length, ot «t \«si \.^ xa.. -vSAa, 1 tn, deep, to 
contain 7500 liters of gndn'l Am.^-ai. 
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MEASURES OF WEIGHT. 

951. The Gram is l^eunit of weight, and is eqaal to the 
weight of a eu, cen'ti-mefter of distilled water. 

A Oram is equal to 15.432 gr. Troy, or .03627 oz. Avoir. 



10 Mil'li-grams, mg. 

10 Cen'ti-grams, eg, 

10 Dec'i-grams, dg. =1 Gratn 

10 Gbahs, g. 

10 Dek'a-grams, Dg, 

10 Hek'to-grams, Hg, 

10 Eil'o-grams, Kg, 



= 1 Cen'ti-gram = .1543+ gr. Tr. 

= 1 Dec^i-gram = 1.5433+ " ** 

_ ( 15.432 + " " 
"l .03527+ oz.Av. 

= 1 Dek^a-gram •= .3527 + 

= 1 Hek'to^^m = 35274+ 

__ . j KU'o-gram, J __ ( 2,6792 lb. Tr. 

~ "I or Kil'o (■" i 2.2046+ lb. Av. 

= 1 Myr'ia-gram = 22.046 + « *« 



t* 



St 



t€ 



t( 



100 

10 Qain'tals, Q., or 
1000 Kilos, K, 



= 220.46 + 



(( 



)_.jTonneau, ) (2 
) J orToMj II 



*t 



u 



i 2204.62+ " 
1023 + tons. 



1. The Oram Is nsed for weighing letters, gold, Bilver, medlcioes, and aU 
email, or costly articles. 

S. The KU'o-gragn or iO/'o is fhe weight of a eu, dm. of water, and is the unit 
of common weight in trade, being a trifle less than 2} lb. Avoir. 

8. The Ton is the weight of a cu. m. of water, and is used for weighing very 
heavy articles, being aboat 294^ lb. more than a common ton. 

4. The Avoir, oz. ia about 28 g, ; the pound is a lUtle less than \ a Itilo. 



JEXBBCISJES. 

1. Read 840642 eg. in grams ; in hectograms; in kilograms. 

2. Change 16.5 T. to kilos ; to grams ; to decigrams. 
8. If coffee is $.80 a kilo, what will 5 quintals cost? 

4. How many boxes containing 1 gram each, will be required to 
hold 1 kilo of quinine ? Ans. 1000. 

5. If a letter weighs 3.5 g., how many sudi letters will weigh 
1.015 Kg.? ^w«. 290. 

6. A car weighing 6.577 T. contains 125 barrels of salt, each 
weighing 102.15 K. What is the weight of the car w\d<»w5*ft3c*ai\ 

7. Hnd the difference in the we>\g\i\> ol KJaa «Kt wi.V>X». ^\sMsKivs8?v 
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952. To changre the Metric to the Common Sys- 
tem. 

1. In 3.6 Elm., how many feet? 

OFSRATioN. Analysis. —The meter is 

3.6 Km. X 1000 = 3600 m. ^ principal unit of the table; 

-^ ««. . «/.Ay* ^ AAf,<^c^, . hence, reduce the kilometen 

39.37 in. X 3600 = 141732 m. ^ J^^^^^ ^^^ ^^^ ^ 

141732 in. + 12 = 11811 ft., An», 88.87 inches in 1 meter, in 

8600 m. there are 8G0O times 
89.87 in., or lilTSS in. = 11811 ft. Therefore, &6 Km. are equal to 11811 ft. 

RuLB. — Reduce the metrie numSber^ to the denominatum of the 
principal unit of the tdUe; then mtdtiply hy the eqmvaient, and 
reduce the product to the required denomination. 



EXEMCI8JB8, 

2. How many feet in 472 centimeters ? Ana, 15.485 ft. 

3. How many cubic feet in 2000 sters ? 

4. How many gallons, liquid measure, in 325 deciliters ? 

5. How many gallons in 108.24 liters? Ans. 28 gal. 2.77 qt 

6. How many bushels in 3262 kiloliters? 

7. How many acres in 436 ars ? Ans. 10.774 A. 

8. In 042325 centiliters, how many bushels? 

9. In 456 kilograms, how many pounds? Ans, 1005.024 lb. 

10. In 42 ars, how many square rods ? 

11. Change 75.5 hektars to acres. Atis, 186.56 A. 

12. How many gallons in 24J liters of wine ? 

13. How many pounds of butter in 124 kilos? 

14. In 28 sters, how many cords? Ans, 7.725 C. 

15. In 72 kilometers, how many miles? 

16. Change 148 grams to ounces Avoirdupois. Ans, 5.22 oz. 

17. Change 150.75 kilos to pounds. 

18. How many sq. rods in 5 a. 85 ca. ? Ans. 23.13 sq. id. 

19. What is the weight of 24 cu. dm. 148 cu. cm. of silver, if a 
ea. ceDtimeter weighs 11.4 g.t Au*. A2ifem\a.'^. 
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953. To changre the Common to the Metric Sys- 
tem. 

I. In 10 lb. 4 oz. Troy, how many kilograms? 

OPKRATION. Analysis.— The gram^ 

10 lb. 4 oz. = 10.25 lb. ^^ principal unit of the 

10.25 lb. X 6760 = 59040 gr. **»»|^' ^ expressed in 

^^^Ar^ ^^ ^^^ «^^* «.Z^ grains : hence, reduce the 

59040 gr.-8-16.432gr. = 3825.75 g. ^^^ds and ounces to 

3825.75 g. -*- 1000 = 3.82575 Kg., Ana. grains. Sfaice 15.432 gr. 

make 1 gram, there are 
as many grams in 60040 gr. as 15.4S3 gr. is contained times in 50040 gr., or 
8825.76 g. And since there are 1000 grams in a kilogram, dividing 8825.75 g. by 
1000 g., the quotient is 3.82675. Therefore, there are 3.82575 Eg. in 10 lb. 4 oz. 

Rule. — Beduce the gvoen quantity to the denomination in which 
the equivalent of the principal unit of the metric table m expressed ; 
divide by this equivalent, and reduce the quotient to the required 
denominatioTh 

BXJEMCISJES. 

2. In 6172.9 lb av., how many kilograms? Ans. 2800.009 Eg. 

3. How many ars in a square mile ? 

4. How many cu. decimeters in 1892 cu. feet ? 

5. In 892 gr., how many grams? Ans, 57.8 g. 

6. In 2 mi. 272 rd. 5 yd., how many kilometers? Ans. 4.59 Em. 

7. How many sters in 264.4 cu. feet ? 

8. How many liters in 3 bu. 1 pk. ? Ans. 1145 1. 

9. How many grams in 6 lb. Troy ? In 6 lb. Avoir. ? 
10. How many meters in 3 mi 272 rd. ? 

II. In 1828 cu. yd. how many cu. meters ? Ans. 1397.52 cu. m. 

12. In 3588 sq. yards, how many sq. meters? 

13. Bought 454 bu. of wheat, at (3 a bushel, and sold the same 
at 18.75 per hektoliter ; how many hektoliters did I sell ? Did 1 
gain or lose, and how much ? Ans. 160 HI. ; gain, $38. 

14. In 13 gal. 3 qt. 2 pt. 3 gi., how many liters? 

Ans. 53.351.+. 

15. How many sq. meters of plastering Va. «. moisk. \%Vv..Vxss., 
loD^, U ft wide, and 9 ft. 6 in. liigM Aiw. ^."^I ^^V^oa..^ v 
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TEST PEOBLEMS. 

954. 1. Find the weight of a barrel of flour (196 lb.) in Eg.? 

2. What is the cost of a carpet for a room 10.5 m. long, iand 8.4 m. 
wide, if the carpet is 84 cm. wide and costs $2.75 a meter? 

Ans. $288.75. 

3. A fanner sold 540 HL of wheat, at $2 a bushel, and invested 
the proceeds in coal at $7 per ton. How many tons did he buy? 

AriB. 294.95 T. + . 
4 What is the cost of a building lot 75 m. long and 62 m. wide, 
« at $40 an ar ? Ans, $1860. 

5. A bushel of wheat weighs 60 lb. What is the weight of 5 HI. 
of wheat, in kilograms? Ans. 886.05 Eg. 

6. What will be the cost of a pile of wood 15.7 m. long, 8 m. 
high, and 7.52 m. wide, at $1.50 a ster? 

7. The new silver dollar weighs 412 J gr. Troy. How many 
grams does it weigh ? An8. 26.73 g. 

8. How many acres of land in 246 Em. of a highway, which is 
20 m. wide? Ana, 111.57 A. 

9. A bin is 4.2 m. long, 2.8 m. wide« and 1.5 m. deep. What will 
be the cost of filling it with charcoal, at 25 cts. a hektoliter? 

10. A merchant bought 300 m. of silk in Lyons, at 12.5 francs a 
meter ; he paid 75 cents a yard for duty and freight, and sold it in 
New York at $5 a yard. What was his gain ? Ans. $406.55. 

11. What price per pound is equivalent to $2.50 i)er Hg. ? 

12. If a man buys 5000 g. of Jewels, at 35 francs a gram, and sells 
them at $15 a pennyweight, what was his gain or loss? 

13. If a field produces 40 HL of oats to the hektar, how many 
bushels is that to the acre? Ana, 45.93 bu. 

14. What price per peck is equivalent to 80 cts. a dekaliter ? 

15. What will be the cost of excavating a cellar 18.3 m. long, 
10.73 m. wide, and 3.4 m. deep, at 20 cents per ster? 

16. How many pounds Avoir, are there in 96.4 kilos of salt? 

17. How many liters wiU a. cvater^v \icAji that measures on the 
iaafdoA5ft.long,4ft. Gin vn.d©^«BA\l^..^w&^ Am.'^fi^SfcV 
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18. How many meters of lining that is 60 cm. wide will line 
16 m. of silk that is 75 cm. wide ? Atis, 18,75 cm. 

19. A lady bought 40.5 m. of silk in Paris. What would be its 
value in Boston, at $4.75 per yard ? 

20. A bin is 4 m. long, 2.8 m. wide. How deep must it be to 
contain 40 HI. of grain ? Aiis, 4. 347 m. + . 

21. How many sters of wood can be piled in a shed 8.5 m. lon^. 
5.8 m. wide, and 42 m. high ? What would be its value at $3.25 a 
cord? ^n«. 207.08 b.; $185.e65. 

22. A dray is loaded with 60 bags of grain, each bag holding 
8 Dl. ; allowing 75 K. of grain to the hectoliter, what is the weight 
of the load in metric tons ? Ans. 3.6 T. 

23. How many meters of shirting, at $.18 per meter, must be 
given in exchange for 250 HI. of oats, at $1.20 per hectoliter ? 

24 A merchant shipped to France 50 barrels of sugar, each con- 
taining 250 lb., paying $2 per cwt. for transportation. He sold the 
sugar at $.84 per kilogram, and invested the proceeds in broadcloth, 
at $4 per meter. How many yards did he purchase ? 

25. A cu. decimeter of copper weighs 8.8 Kg. What is the value 
of a bar of the same metal 15 dm. long, 9.6 cm. broad, and 6.4 cm. 
thick, at $1.30 a kilogram? Ans. $105.43. 

26. How many bricks, each 20 cm. long and 10 cm. wide, will 
pave a walk 95.4 m. long and 2.1 m. wide ; and what will they 
cost, at $1.75 per^iundred? An%. 10017 bricks ; $175,297. 

27. What is the value of a pile of wood 40 ft. 6 in. long, 4 ft. 
broad, and 6 ft. 6 in. high, at $6.50 per dekastere ? 

28. Wliat will be the cost of building a wall 96 Dm. 6 m. 8 dm. 
long, 1 m. 6 dm. thick, and 2 m. 4 cm. high, at $6.75 a cu. meter? 

29. A wine merchant imported to Boston 1000 dekaliters of wine, 
at a cost of $.75 a liter, delivered. At what price per gallon must 
he sell the same to clear $2000 on the shipment ? Ana. $3,596. 

80. How many gallons of water will a cistern contain that is 3 m. 
deep, 2 m. long, and 1.5 m. wide; and what will be its weight in 
metric tons? Ans, 2377.575 gals. ; 9 T. 
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TABLE OP EQUIVALENTS. 

955. The equivalents here given agree with those that have 
been established hj Act of Congress for use in legal proceedings and 
in the interpretation of contracts. 



1 inch = 2.540 centimeters. 
1 foot = 8.048 decimeters. 
1 yard = 0.9144 meters. 
1 rod =- 0.S029 dekameters. 
1 mile = 1.6093 kilometers. 
1 sq. in. = 6.452 sq. centimeters. 
1 sq. ft. = 9.2903 sq. decimeters. 
1 sq. yard = 0.8361 sq. meter. 
1 sq. rd. = 25.298 sq. meters. 
1 acre = 0.4047 hektar. 
1 sq. mile = 2.500 sq. kilometers. 
1 cu. in. = 16.387 co. centimeters. 
1 cu. ft. = 28.317 cu. decimeters. 
1 cu. yard = 0.7645 cu. meter. 
1 cord = 8.624 sters. 
1 liquid quart = 0.9463 liter. 
1 gallon = 0.3785 dekaliters. 
1 dry quart =• 1.101 liters. 
1 peck = 0.881 dekaliter. 
1 bushel =r 8.524 dekaliters. 
1 ounce av. = 28.35 grams. 
1 pound av. = 0.4586 kilogram. 
1 T, (2000 lbs.) = 0.9072 met. ton. 
1 grain Troy = 0.0648 gram. 
1 ounce Troy = 31.1085 gramB 
1 pound Troy = 0.3783 kilogram. 



centimeter = 0.3987 inch, 
decimeter = 0.328 foot, 
meter = 1.0986 yds. = 39.37 in. 
dekameter = 1.9884 rods, 
kilometer = 0.62137 mile, 
sq. centimeter = 0. 1550 sq. in. 
sq. decimeter = 0.1076 sq. ft. 
sq. meter = 1.196 sq. yards, 
ar = 3.954 sq. rods. . 
hektar = 2.471 acres, 
sq. kilometer = 0.3861 sq. mi. 
cu. centimeter = 0.0610 cu. in. 
cu. decimeter = 0.0853 cu. ft. 
cu. meter = 1.308 cu. yards, 
ster = 0.2759 cord. 
liter = 1.0667 liquid quarts, 
dekaliter = 2.6417 gallons, 
liter = 0.908 dry quart, 
dekaliter = 1.185 pecks, 
hectoliter = 2.8875 bushel& 
gram = 0,08527 ounce Av. 
kilogram = 2.2046 xK>unds Av. 
metric ton = 1.1023 tons, 
gram = 15.432 grains Troy. 
^TMiL = 0.08215 ounce Troy. 
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VERMONT EULE FOE PAETIAL PAYMENTS. 

956. The General Statutes of Vermont provide the following 
RuLB for computing interest on notes, when partial payments have 
been made : 

" On all notes, biUs, or other similar obligations, wliether made 
payable on demand or at a specified time, with ii^terest, when 
payments are made, such payments shall he applied : first, to liqui- 
date the mterest that has accrued at the time of such payments; 
and, secondly J to the extinguishment of the principal. 

" On aU notes, bills, or othef similar obligations, whether made 
payable <m demand or at a specified time, with uttebest aivnu- 
AiiLT, the annual interests that remain unpaid shall be svbject to 
simple interest, from the time they become due to the time of fi/nal 
settlement; but if in any year, reckoning from the time such annual 
interest began to aecruet payments have been made, the amount of 
such payments at the end of such year, with interest thereon from the 
date of payment, sTuxU be applied : first, to liquidate the simple inter- 
est that has accrued upon the unpaid annual interests ; second, to 
liquidate the annual interests that ha^e become due; and thirdly, to 
the extinguishment of the principal, " 

JEXEBCI8JE8. 

$3458. Bradford, Vt., Sept. 13, 1869. 

i. For wdue received, I promise to pay E, W, Colby or order three 
thousand four hundred and fifty^ht dollars, on or before the first 
day of January, 1878, with interest. Saiiuel S. Green. 

Indorsed as follows: Dec. 16, 1870, |100j May 1, 1871, |1000; 
Jan. 18, 1874, $85 ; April 13, 1876, $450.75. 

What was due Jan. 1, 1878? Ans, $3239.90. 

$873. St. Johnsbury, Vt., Nov. 22, 1868. 

2., For value received, I promise to pay James Ferguson or order 
eight hundred and seventy4wo dollars, on demand, wUh interest 
annually, Stlvanus E. Boyle. 

Indorsed as follows : April 4, 1869, $28 ; July 10, 1872, $94.40 ; 
Dee. 10. 1874, $6.72 ; Jan. 14, 1877, $396. 

What was due Dec. 28, 1878? 
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OPERATION. 

IfU, on Yearly 

JM, IfU. JPHn, 

int. of prin. to Nov. 22, 1860 . .... $52.32 $872 

Am't of Ist paTment 29.06 

Bal. of unpaid yearly int. ...... 23.26 

Int of prin. to Nov. 22, 1872 156.96 

Int. on 1 year's int. 3 years $9.42 

Int. on baL of unpaid yearly int. 3 years . 4.19 18.61 

Am't of 2d payment ,...,,.. 96.48 

Bal. of unpaid yearly int 97.35 

Int. of prin. to Nov. 22, 1875 156.96 

Int. on 1 year's int. 8 years 9.42 

Int. on bal. of unpaid yearly int. 3 years . 17.52 

26.94 254.31 
Am't of 3d payment 7.10 

Bal. of int. on int 19.84 

Int of prin. to Nov. 22, 1877 10i64 

Int. on 1 year's int 1 year 3.14 

Int. on bal. of unpaid yearly int. 2 years . 30.52 53.50 412.45 

" 1284.45 

Am't of 4tli payment 416.33 

New principal 868.12 

Int. of new prin. to Dec. 28, 1878 67.30 

Int. on 1 year's int. 1 mo. 6 d. .31 

Due, Dec. 28, 1878 $925.73 

ExPLAKATiON.— We compute the interest for one year from the date of the 
note, as a payment is made within that year, and dednct the amount of the pay- 
ment at the end of the year from the interest doe. The halance of interest bears 
interest till Nov. 28, 1872. The amount of the payment at the end of this year 
exceeds the interest on intereet due. We therefore dednct the amount of the 
payment from the total interest due, and have a balance of unpaid yearly inter- 
est, $97.35, which bears simple interest till Nov. 22, 1875. At this date the 
amount of the payment is less than the interest on interest due. We there- 
fore deduct the amount of the payment from the amount of interest on interest, 
and bare a remainder of $19.84, wMcYi \ft wvt\iOYA. Vii\«t«ftt. The amount of un- 
paid yearly intereat at this date bear^ eVmpVo Vsit«t«%\.MWL>CBaTi«iX»\«J«aR»» 
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The amount of the fourth payment, Nov. 23, 1877, exceeds the total Inteireat 
dne. We therefore deduct it A*om the eum of the interest and principaL The 
remainder fonns a new principal, which bears simple interest to the settlemant 
of the note, Dec. S8, 1878, and one yearns interest on the same bears interest from 
Nov. 22, 1878, to Dec. 28, 1878, which interest, added to the new principal, gives 
the amount dne Dec. 28, 1878— $925.73. 

In cases of annual interest with partial {MLyments, like the above 
example, observe the following notes ; 

1. To avoid compounding interest, keep the principal, unpaid yearly inter- 
ests, and interest on yearly interest, in separate columns. 

8.* Deduct the amount of the payment or payments at the end of the year 
from the Interest on the unpaid yearl}' interest, when it does not exceed this 
interest The remainder never draws interest, but is liquidated by the first pay- 
ment that equals or exceeds it. 

8. Deduct the amount of the payment or payments at the end of the year 
from the sum of the unpaid yearly interests and the interest on the unpaid 
yearly interests, when this amount exceeds the interest on the interest, but ia 
less than such sum. The remainder is a balance of unpaid yearly interest which 
draws simple interest until canceled by a payment. 

4. Deduct the amount of the payment or payments at the end of the year 
from the sum of the total interest due and the principal, when it exceeds the 
total interest due. The remainder forms a new principal, with which proceed 
as with the original principal. 

$5000. Newport, Vt., Oct. 19, 1862. 

5, For value received, we jointly and severally promise to pay John 
Smith or bearer Jhe thousand dollars, sixteen year's after date, with 
interest annually, Geo. S. Leazer. 

E. D. Crawford. 

Indorsed as follows : Jan. 13, 1866, |893 ; Sept. 24, 1866, $48 ; 
July 10, 1869, $493.47 ; Oct. 14, 1873, $100 ; Dec. 12, 1877, $3200 ; 
April 15, 1878, $65. 

What was due Oct. 19, 1878? Ans. $7056.17. 

$420. Burlington, Vt., March 23, 1872. 

4. For value received, I promise to pay Jas. B. Vinton or order 
four hundred and twenty dollars, six years from date, with interest 
annually, Geo. A. Bancroft. 

Indorsed as follows ; Oct. 3, 1873, $40.23 ; March 1, 1874, 
Sept. 13, 1875, $33.38. 

What was due March 23, 1878 \ Atw. %Aa4.A^. 
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$^39. Babton, Vt. Aug. 20, 1872. 

6, For talue received, I pramiee to pay B, J, Baxter or order m 
hundred and thirty-nine dollars, on demand, wUh interest annuaUy. 

Samttel Macombbb. 
Indoreed as follows : Oct. 14, 1877, $10 ; Dec 24, 1878, $20. 

What was due March 80, 1879 ? Ans. $90458. 



TABLE. 

Showing amount of $1.00 from 1 to 20 years, aJb J^5,S,7 and 8 per 

cent., Annual Interest, 



Years. 


4 per cent. 


6 per cent 


6 per cent, 


7 per cent. 


8 per cent. 


Years. 


1 . 


$10400 


$1.0500 


$1.0600 


$1.0700 


$1.0800 


. 1 


2 . 


1.0816 


1.1025 


1.1236 


1.1449 


1.1664 


. 2 


8 . 


1.1248 


1.1575 


1.1908 


1.2247 


1.2692 


. 3 


4 . 


1.1696 


1.2150 


1.2616 


1.3094 


1.3584 


. 4 


5 . 


1.2160 


1.2750 


1.3360 


1.3990 


1.4640 


. 5 


6 . 


1.2640 


1.3375 


14140 


1.4935 


1.5760 


. 6 


7 . 


1.3136 


1.4025 


1.4956 


1.5929 


1.6944 


. 7 


8 . 


1.3648 


1.4700 


1.5808 


1.6972 


1.8192 


. 8 


9 . 


1.4176 


1.5400 


1.6696 


1.8064 


1.9504 


. 9 


10 . 


1/4720 


1.6125 


1.7620 


1.9205 


2.0880 


. 10 


11 . 


1.5380 


1.6875 


1.8580 


2.0395 


2.2320 


. 11 


12 . 


1.5856 


1.7650 


1.9576 


2.1634 


2.3824 


. 12 


18 . 


1.6448 


1.8460 


2.0608 


2.2922 


25392 


. 13 


14 . 


1.7056 


1.9275 


2.1676 


2.4259 


2.7024 


. 14 


15 . 


1.7680 


1.0125 


2.2780 


2.5645 


2.8720 


. 15 


16 . 


1.8320 


2.1000 


2.3920 


2.7080 


8.0480 


. 16 


17 . 


1.8976 


2.1900 


2.5096 


2.8564 


3.2304 


. 17 


18 . 


1.9648 


2.2825 


2.6308 


3.0097 


3.4192 


. 18 


19 . 


2.0336 


2.3775 


2.7556 


3.1679 


3.6144 


. 19 


J20. y 


2,1040 

1 


2.4750 


1 2.eft40 


i ZZWS 


. 3.8160 


20 

\ 
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VEKMONT METHOD OF ASSESSING TAXES. 

957. The Grand List is the base on which all taxes are assessed ; 
it is 1^ of the appraised value of the real estate and personal 
property, together with the poll list. 

The PoU List is $2.00 for every male inhabitant, from 21 to 70 
years of age, except such as are specially exempt by law. 

The General Statutes of Vermont provide that the listers in each 
town shall make a list of all the real estate and personal property, 
and the number of taxable polls in such town, and that the said 
list shall contain the following particulars : 

*^ Mrat. The name of each taxable person. 

" Second, The nomber of polls and the amount at which the same are set in 
the list. 

*' Third, The quantity of real estate owned or occupied by such person. 

" Fourth. The valne of snch real estate. 

^^Fyth. In the fifth column the fhll value of all, taxable personal estate owned 
by such person. 

" ^xth. In the sixth column shall be set the one per centum on the value of 
all personal and real estate, tos:ether with the amount of the polls, which sum 
shall be the amount on which all taxes shall be made or assessed. 

The StaiA and County Taxes are assessed by the Legislature. 

The minimum of the State School and Highway Taxes is fixed by 
law, and a higher rate left optional with the town.* 

A Totion Tax is assessed by vote of the town, a VUlage Tax by 
vote of the village, and a School District Tax by vote of the district. 

EXEM C 18 MS, 

1. The town of Montpelier voted a town tax of $2.60 on each 
dollar of the grand list. The appraised value of the real estate was 
$702727, and of the personal property $309987, and there were 
740 taxable polls. What was the grand list of the town? How 
much money was raised by this vote ? What was John Hammond's 
town tax, who was 30 years of age, and whose property was ap- 
praised at $8927.757 
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OPERATION. 

$700727 + $809987= $1012714, asseesed yalue of the property. 
$1012714 X .01 =$10127.14, 1 ^ of the assessed valae. 
12.00 X 740= $1480, the poll list. 
$10127.14+ $1480=$11007.14, the grand list. 
$2.60 X 11607.14=$30178.56, amount of money raised. 
$8927.75 X. 01 = $88.28, 15^ of the assessed valae of John Ham- 
mond's property. 

$89.28 + $2.00, his poll list = $91.28, John Hammond's grand list 
$2.60 X 9128=$2d7.33, John Hammond's town tax. 

2. The appraised value of property, both real. and personal, in 
the town of Rutland, for the year 1878, was $3415264. The num- 
ber of taxable polls was 2066. The town votied to raise a tax of 
$28713.48. What was the tax on a dollar of the grand list ? 

Ans. $0.75. 

8. The appraised value of the real estate in the city of Burling- 
ton was $2542373; of the personal property, $399937. There 
were 2040 taxable polls. The city voted to raise $60305.58 city 
tax. What was the amount of Henry Cook's tax, a resident, who 
was 73 years of age, and whose real estate was appraised at $750, 
and his personal property at $475.50 ? Ans, $22.06. 

4 The grand list in the town of Chelsea was $4403.74 The ap- 
praised value of all the property was $368774. How many taxable 
polls were there in that town ? Arts, 358. 

5. The estimated cost of schools in school district No. 8, in the 
town of Cabot, for one year, was $765. The amount of public 
money received from the town was $71.50. The appraised value of 
the real estate in the district was $48545 ; of the personal estate 
$15428.75 ; the number of taxable polls in the district 103. How 
much tax on a dollar of the grand list must the district vote, to pay 
its expenses? J.n«. $0.82. 

6. James Bell resides in Hardwick ; he is 44 years of a^ ; his 
property, both real estate and personal, is appraised at $8975.50. 
Hardwick voted a town tax of $1.60 on a dollar of the la^rand list. 
The highway tax is $0.40 : the state tax is $0.45 ; the state school 
tax is $0.09 ; the school tax is $0.86 ; and the county tax $0.04, on 

the dollar. What is the amount ofh.VaXAX^^'l Aii*.^^^.^. 




!• A Measure is a standard unit, established by 
law or custom, by which quantity, as extent, dimension, 
capacity, amount, or value is measured or estimated. 

Thus, the standard unit of Measures of Extension is the ya/rd; 
of Laquid Measure, the wine gallon ; of Dry Measure, the Winches- 
te/t hushd; of Weight, the Troy pound, etc. Hence the length of a 
piece of doth is ascertained by applying the ya/rd measure ; the 
capacity of a cask, by the use of the gallon measure ; of a bin, by 
the use of the bushel measure ; the weight of a body, by the pound 
weight, etc. 

3. Measures may be classified into six kinds : 



1. Extension. 

2. Capacity. 

3. Weight. 



4. Time. 

5. Angles or Arcs. 

6. Money or Value. 



MEASURES OF EXTENSION 

3. JExtension has length, breadth, and thickness. 
4« A Line has kngth only. 
6. A SurfOfCe or Area has length and breadth. 
6. A Solid has lengthy breadth^ ^ssA. X\\,y^fsk^%>. 
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LINEAR MEASURE. 

7. Linear Measure, also called Ziong Meas* 
ure is used in measuring lines and distances. 



■ / 



63360 »n. 
5280 /r. 
1760 yd. 
320 r«f. 



Table. 

12 Inches (m.) = 1 Foot , ... ft. 
8 Feet = 1 Yard . . , . yd. 

5i Yards, or) ^Ij^ . . . . r.?. 
16^ Feet ) 
820 Rods = 1 Mile . . . . wi. 

8. Cloth Measure is practically out of use. In 
measuring -goods sold by the yard, the yard is divided 
into halves, fourths, eighths, and sixteenths. 

2i Inches = 1 Sixteenth, iV P^* 

2 Sixteenths. (4^ in.) = 1 Eighth. i yd. 
2 Eighths, (9 in.) =. 1 Quarter, \ yd, 
4 Qui^rters = 1 Yard, 1 yd. 

At U. S. Custom-Houses, in estimating duties, the yard is divided 
into tenths and hundredths, 

, 9. Mariners use the following denominations : 

9 Inches = 1 Span, 8p, 

8 Spansor 6Ft. = 1 Fathom, fath. 

120 Fathoms = 1 Cable's Length, c. I. 

74 C. Length = 1 Nautical Mile (or Knot), mi. 
3 Miles = 1 League, lea. 

10. In geographical and astronomical calculations : 

1 Geographic Mile = 1.152| Statute Miles, 

3 " *' = 1 League. 

60 ** " or ) __ ^ Tx^ <o£ Latitude on a Meridian, 
d9.16 Statute " ) ^ lot ol\iow^.wx^^fe'^«^aa4Ar 
5Wt? Degrees = tlie CiTC\imleT«i\c« oi ^^^SaaJOo.. 
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!!• The following are sometimes used : 

8 Barley-corns, or Sizes = 1 Inch. Used hj shoemakers. 
4 Inches = 1 Hand. " 



{to n^easure the height of 
horses at the shoulder. 



8i%Feet 
8 Inches 
21.888 Inches 
C Points 
12 Lines 



= IPace. 

= 1 Palm. 

= 1 Sacred Cubit. 

= 1 Line. 

= llnch 



:\ 



Used in clock-making. 



1. The nautical mile (or knot) is the same as the geographical 
mile, and is used in measuring the speed of vessels. 

2. The geographical mile is /j of 3^77 or iriTny of the distance 
round the center of the earth. It is a small fraction more thaa 1.15 
statute miles. 

3. The length of a degree of latitude varies, being 68.72 miles at 
the equator, 68.9 to 69.05 miles in middle latitudes, and 69.80 to 
69.34 miles in the polar regions. The mean or average length, 
69.16, is the standard recently adopted by the U. S. Coast Survey. 
A degree of longitude is greatest at the equator, where it is 69.16 
miles, and it gradually decreases toward the poles, where it is 0. 

12. Surveyors^ Linear Measure is used by 
land surveyors in measuring roads and boundaries of 

land. 

Table. 



7.92 Inches — 1 Link . 


. . I 




' 63360 in. 


25 T-inkfl - 1 Rod . 
4 Rods — 1 Chain . . 


. . rd. 
. ch. 


• 
1 Mi. = - 


8000 ;. 
320 rd. 


80 Chains = 1 Mile . 


. . mL 




80 c^. 



1. A Gunter^s Chain is the unit of measure, and is 4 rods, or 
66 feet long, and consists of 100 links. 

2. Engineers commonly use a chain or measuring tape, 100 feet 
long, each foot divided into tenths, 

8. Measurements are recorded la choiiu wcAlwufft^tAJiXvA. 
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13. 



COMPARISON OF DISTANCES. 



Country. 


Distance. 


U. S. mile. 


Country. 


Distance. 


U. 8. milA 


England, 


IMile 


z3 


1 


RoBsia, 


1 Verst 


= .66 


France, 


IKm. 


• — 


.62 


Turkey, 


IBerri 


= 1.04 


Spain, 


1 League 


^= 


4.15 


Portugal, 


1 Milha 


= 1.28 


PniBRia, 


1 Meile 


— 


4.93 


FerHia, 


1 Farsang 


= 417 


Austria, 


IMeUe 


rr 


4.98 


China, 


ILi 


= JS5 


Sweden, 


IMU 


— 


6.64 


Egypt, 


IMiU 


= 1.15 


Switzerland, 


1 Tjieue 


:^ 


2.98 


East Indies, 


lOoss 


= 1.14 


Mexico, 


ISilio 


r=: 


6.76 


Japan. 


IRi 


=2.562 



SURFACE OR SQUARE MEASURE. 

14. Surface or Square Measure is used in 
computing areas or surfaces ; as of land, boards, paint- 
ing, plastering, paving, etc. 

Table. 



144 Square Inches (iq. in,) = 1 Square Foot 
9 Square Feet 



30t Square Yards 
160 .Square Rods 
640 Acres 

sq. mi. A. sq. rd. 



. . sq.ft. 

= 1 Square Yard . . sq, yd, 

— 1 Sq. Rod or Perch aq. rd,; P. 

s^ 1 Acre . • • • • xL. 

= 1 Square Mile . . nq. mi. 

ftq. yd. sq.ft. sq. in. 

1 = 640 = 102400 = 3097600 = 27878400 = 4014489600 

1 == 160 = 4840 = 43560 = 6272640 

1 = 80i= 272i= 39204 

1 = 9 = 1296 

1 = 144 

15. Artificers estimate their work as follows : 

By the square foot ; as in glazing, stone-cutting, etc 
By the square yard, or by the square of 100 square feet ; as in 
plastering, flooring, roofing, paving, etc. 
One thousand shingles, ayexaglng 4 in. wide, and laid 5 in. to the 
weather, are estimated to \>e & 8Q^uvr6, 
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16. Surveyors* Square Measure is nsed by 
surveyors in computing the area or contents of land. 



Table, 



625 Sqnare Links (^g. I.) 

16 Poles 

10 Square Chains 
640 Acres 



= 1 Pole . . . 
= 1 Square Chain 
= 1 Acre , . . 
=^ 1 Square Mile . 



P. 

sq. ch. 
A. 
sq. mi. 



36 Square Miles (6 miles square) = 1 Township . 

Tp. sq. im. A. sq. eh. P. sq. I. 

1 = 36 = 28040 = 230400 = 3686400 = 2304000000 
1 = 640 = 6400 = 102400 = 6400000 
1 = 10 = 100 = 100000 

1. The Acre is the unit of land measure. 

2. Goyemment lands are divided into TawnMps, by parallels and 
meridians, each containing 36 square miles or SecUons. Each sec- 
tion contains 640 acres (1 sq. mile), and is subdivided into half-sec- 
Uons, quarier-secHonSy etc. 

- 3. Measurements of land are commonly recorded in square miles, 
acres, and hundredths of an acre. The rood is no longer used. 



CUBIC OR SOLID MEASURE. 

17. Cubic or Solid Measure is used in com- 
puting the contents of solids ; as timber^ wood^ stone, 
boxes of goods, the capacity of rooms, etc. 



lc«.yA=]^«S«^^»^- 



\ 



27 cu.ft. 



Table. 

1728 Cubic In. {cu.in.)=l Cubic Ft., (yu.ft. 
27 Cubic Ft. =1 Cubic Yd., cu. yd. 

1. A Beffister Ton, used in measuring the entire internal capacity 
or tonnage of vessels, is 100 cubic feet. 

2. A Shipping Ton, used in measuring cargoes, is 40 cubic feet ufi 
the U. &., and in England 42 cubic 1qq\.. 
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18. Wood Measure is used to measure wood and 

rough stone. 

Table. 

16 Cubic Feet = 1 Cord Foot . . , . ed.ft. 

8 Cord Feet, or) ^{q^ q^ 

128 Cubic Feet ) 

24? Cubic Feet = 1 \ ^^^ °^ S*^^®' \ Pch. 

( or of Masonry. ) 

A Cord of wood is a pile 8 ft. long, 4 ft. wide, and 4 ft. high. 

A cord-foot is 1 ft. in length of such a pile ; that is, 1 ft. long, 
4 ft. wide, and 4 ft. high. 

A Perch of stone or of masonry is 16^ ft. long, IJ ft. wide, and 
1 ft. high. Stone-masons usually call 25 cu. ft. a perch. 

19. Duodecimdls are the parts of a unit resulting 
from continually dividing hy 12^ and are sometimes used 
in measuring surfaces and solids. 

Table. 

12 Fourths ("") = 1 Third . . . 1'" ["20736"" 

12 Thirds = 1 Second ... 1" ^ „^ 1728' ' ' 

12 Seconds = 1 Prime . . 1' '- '- - ^ ^^. , 

12 Primes = 1 Foot , , . . Ft. I 12' 

The marks ', ", " ', " ", are called indices. 

Bailroad and transportation companies estimate light freight by 
the space it occupies in cubic feet, but heavy freight by weight. 

Masonry is estimated by the ctdne foot, and perch; also by the 
sqitarefoot and square ya/rd. 

Materials are usually estimated by cubic measure ; the v>ork by 
cubic, or by square measure. 

Engineers, in making estimates for excavations and er/ibankments, 
take the dimensions with a line or measure divided into feet and 
decimals of a foot. The computations are made in feet and deci- 
mals, and the results are reduced to cvbie yards. In civil engineer- 
hiff, the cubic yard is the unit to which estimates for excavations 
And emhsLukmenis are finally leducfe^. 
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A cnbic yard of oommon eartli is called a locid. 

Brickwork is generally estimated by the 1000 bricks, sometiines in 
etMcfeet, 

Bricks are of various dimensions. The average size of a common 
brick is 8 in. long, 4 in. wide, and 2 in. thick. 

Philadelphia or Baltimore front bricks are 8i x 4^ x 2f inches ; 
North River bricks, 8 x 3^ x 2} inches ; Maine bricks, 7^ x 3| x 2| ; 
and Milwaukee bricks, 8^ x 4i x 2| inches. 

A cubic foot is estimated to contain 27 bricks laid dry. Laid in 
mortar, an allowance is made of from i^r to \ for the mortar. 

Five courses of bricks in the height of a wall are called a foot. 

A brick wall which is a brick and a half thick is said to be of the 
standard thickness. 

In estimating material, allowance is made for doors, windows, 
and cornices. 

In estimating the work, masons measure each wall on the outside^ 
Ordinarily, no allowance is made for doors, windows, and cornices, 
but sometimes an allowance of one-half is made, this being a matter 
of contract. 

In scaling or measuring timber for shipping or freighting, \ of 
the solid contents of round timber is deducted for waste in hewing 
or sawing. Thus, a log that will make 40 feet of hewn or sawed 
timber, actually contains 50 cubic feet by measurement ; but its 
market value is only equal to 40 cubic feet of hewn or sawed 
timber. 

Sawed timber, joists, plank, and scantlings are generally bought 
and sold by what is called hoard measure, Sevm and round timber 
by cubic measure. 

In board and lumber measure, all estimates are made on 1 inch 
in thickness ; in buying and selling lumber, one-fourth the price is 
added for every i inch thickness over an inch. 

In Board Measure all boards are assumed to be 1 in. thick. 

A board foot is 1 ft. long,'l ft. wide, and 1 inch thick ; hence 12 
board feet make 1 cubic foot. 

Board feet are changed to cubic feet by dividing by 12. 

Cubic feet are changed to board 1^\.\j:j xcw\\:\^^fai%\p3 ^a^. 
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MEASUEES OF CAPACITY. 

20. Capacity signifies extent of room or space. 

21. Measures of capacity are divided into two classes; 
Measures of Liquids and Measures of Dry Substances. 

22. The Units of Capacity are the Gallon for Liquid, 
and the Bushel for Dry Measure. 

LIQUID MEASURE. 

23. Liquid Measure is used in measuring liquids ; 
as spirituous liquors, oil, molasses, milk, water, etc. 

Table. 

4 Gills {gi,) = 1 Pint , . ^ pt, 
2 Pints = 1 Quart. . . qt, 
4 Quarts = 1 Gallon . . gal. 

The 8tand(wd Liquid Gallon of the United States contains 231 
cubic inches, and is equal to about 8^ lb. Avoir, of pure yiiter. , \ 





The Imperial OaUon of Great Britain contains 27712*: 
inches, and is equal to about 1^ U. S. liquid gallons, j 

The Old Ale or Be&r Measure is out of use. The gallon contained 
282 cubic inches. 

24. In estimating the capacity of cisterns, resenroirs, 
etc.: 

Zl\ Gallons make 1 Barrel , » . bbi. 
63 GaUons " 1 Hogshead . . Khd, 

1. The barrel and hogshead are not fixed measures, but varj 
when used for commercial purposes, the former containing from 28 
to 45 gallons, the latter from 60 to 125 gallons. 

2. In some of the New England States the barrel is estimated at 
32 gallons ; in some States 31 <^ gallons, and in others from 28 to 32. 

3. The tierce, hogshead, pipe, puncheon, butt and tun are the 
name of casks, and do not express any fixed or definite measures; 
They are uauallj gauged, and have their capacities in gallons 

marked on ttem. 
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26. Apothecaries^ Fluid Jlfoa«wre is used by 
physicians and apothecaries in prescribing and com- 
pounding liquid medicines. 

Table. 

60 Minims, or drops (TTj. or ^. ) = 1 Floidrachm , . /3 . 
8 Fluidrachms = 1 Fluidounce . . /5 . 

16 Fluidounces = 1 Pint 0. 

8 Pints = 1 Gallon .... Cong. 

Ow^. 1 = 0. 8 =/f 138 =/3 1024 = Tn. 61440. 
0. is an abbreviation of ocktns, the Latin for one-eighth ; Cong, for 
eangiarium, the Latin for gallon. 

A common teaspoonf ul, or 45 drops, makes about one fluidrachm. 
A common teacup holds about 4 fluidounces ; a common tablespoon* 
about half a fluidounce ; a pint of water weighs a pound. 

^is an abbreviation for reeipe, or take ; a., aa., for equal quanti- 
ties ; j. for 1 ; ij. for 2 ; 88. for 8e'mi, or half ; gr. for grain ; P. for 
a little part ; P. aeq. for equal parts ; q. p., as much as jou please. 



26. 


COMPARISON OF LIQUID MEASURES.' 




Coimtrir. 


Meaenre. XT. S. gal. 


Country. 


Measure. 


U. S. gal. 


England, 


1 Gal. = 1.2 


Switzerland, 


1 pot 


= .40 


France, 


1 Dl. = 2.64 


Turkey, 


Almud 


= 1.38 


Prussia, 


1 Quart — .80 


Mexico, 


1 Fasco 


= .63 


Austria, 


1 Maas = .37 


Brazil, 


1 Medida 


= .74 


Sweden, 


1 Kanna - .69 


Cuba, 


1 Arroba 


= 4.01 



Denmark, 1 Kande = .51 



South Spain, 1 Arroba = 4.25 



DRY MEASURE, 

211 • Dry Measure is used in measuring articles 
not liquid ; as grain, fruit, salt, roots, etc. 

Table. 



2 Pints ipt.) - 1 Quart . . 


. gt. 




(Upt. 


8 Quarts = 1 Peck . . 


. pk. 


lBu.= 


J32gf. 


4 Pecks = 1 BiiBhel 


, . bu. 


\ 


V ^T^ 
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The Standard BuOuioi the United States contaiiui 2150.42 cabic 
hiches, and is a qrlindrical measure 18^ inches in diameter and 8 
inches deep. 

The half -peck, or dry gaUon, contains 268.8 cubic inches. Ski 
quarts dry measure are equal, to nearly 7 quarts, liquid meas- 
ure. 

The Imperial BusM of Great Britain oontaina 2218.192 cu. in. 

The English Quarter contains 8 Imperial bushels, or 8^ U. Si 
bushels. 

Grain is shipped from New York by the Quarter of 480 lb. 
(8 U. S. bu.), or by the Ton of 33i U. S. bushels. 

The bushel, heap measure, is the Winchester bushel, heaped in 
the form of a cone, not less than 6 inches high and 19^ inches in 
diameter, equal to the outside diameter of the standard bushel 
measure, and equal to 2747.715 cu. in. 

Grain, seeds, and fimall fruits are sold by stricken measure, or the 
measure must be even full. 

Com in the ear, potatoes, coal, large fruits, coarse vegetables 
and other bulky articles, are sold by h^eap measfure. 

It is sufficiently accurate in practice to call 5 ^rtdben measures 
equal to 4 heaped measures. 

The value of many kinds of grain, seeds, fruit, and other articles, 
are often determined by weight instead of by bulk. 

American coal is bought and sold, in large quantities, by the Um; 
in small quantities, by the bushel. 

The liquid and dry measures of the same denomination are of 
different capacities. The eosact and the relative size of each may be 
readily seen by the following 

28. COMPARATIVE TABLE OF MEASURES OF 

CAPACITY. 

Cnbic in. in Cubic in. in Cable in. in Cnbic in. in. 
one gallon, one quart, one pint. onegiU. 

Liquid measure . ... 281 57 J 28i 7^ 

Dry measure (i pk.) . . 268* 67* 83} 8| 

A eubkfoot of pure water weighs \Wi oi.. ^^\'^. fek^r^sa. 
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29. 


COMPARISON OF GRAIN MEASURES. 


Country. 


Measnre. U. S. bnflh. 


Country. 


Measure. U. S. bue^i. 


England, 


1 Bushel - 1.031 


Germany, 


1 Schef. = 1.5 to 3 


France, 


1 Hectoliter = 2.84 


Persia, 


1 ArtAba - 1.85 


Prussia, 


1 ScheflTel == 1,56 


Turkey, 


1 Kilo = 1.03 


Austria, 


1 Metze - 1.75 


BrazU, 


1 Fan. =r 1.5 


Russia, 


1 Chetverik - .74 


Mexico, 


1 Alque. = 1.13 


Greece, 


1 Kailon - 2.837 


Madras, 


1 Parah = 1.743 



ENGLISH MEASURES OF CAPACITY. 

30. Wine Measure is used to measure wines and 
all liquids, except malt liquors and water. 





Table. 




4 Gills 


= IPint . . 


. . pi. 


2 Pints 


= 1 Quart . . , 


. . gt. 


4 Quarts 


= 1 Gallon . 


. . ffol. 


10 Gallons 


= 1 Anker . , 


, . aTik. 


18 Gallons 


= 1 Runlet . 


. . nm. 


42 Gallons 


= 1 Tierce . . 


. . tier. 


2 Tierces 


= 1 Puncheon , 


. pun. 


63 Gallons 


= 1 Hogshead 


. . hM. 


2 Hogsheads 


= 1 Pipe . . 


. . pipe. 


2 Pipes 


- 1 Tun . . , 


, . tun. 


31. Ale and Beer Measure 


is used to measure 


ail malt liquors and water. 






Table. 




2 Pints' 


= 1 Quart . . 


• . gt. 


4 Quarts 


= 1 Gallon . 


. . gal. 


9 Gallons 


= 1 Firkin. . 


. . Jvr. 


18 Gallons 


= 1 Kilderkin 


. . ka. 


86 Gallons 


= 1 Barrel . . 


. . bar. 


liBar.or54g«] 


L = 1 Hogshead 


. . hhd. 


2 Hogsheads 


= 1 BuU , . 


. , >AJ*Jt. 


2 Butts 


= 1 T\m. . 


. , . tuiw 
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32. C(yim or Dry Metisure is used to measure 
all dry commodities not usually heaped. 

Table. 
= 1 Pottle .... pot, 

= 1 Gallon .... gal. 

= 1 Peck .... pk, 

= 1 Bushel . . . bus, 

= 1 Strike .... str. 

= 1 Coomb .... eaomb, 

2 Coombs or 8 bu. = 1 Quarter . . . gr. 

5 Quarters = 1 Load .... lotuL 

2Loadsor 10Qr.= 1 Last .... last. 

14 Pounds = 1 Stone. 
21^ Stones = 1 Pig of iron or lead. 
8 Pigs = 1 Pother. 

The stone varies. Legally it is 14 lb. A stone of butcher's meat 
or fif^ is reckoned at 8 lb. ; of cheese, at 16 lb. ; of hemp, at 32 lb. 
A pig of iron or lead is 250 lb., and 8 pigs make a father. 



2 Quarts 
2 Pottles 
2 Gallons 
4 Pecks 
2 Bushels 
4 Bushels 



MEASURES OF WEIGHT. 

33. Weight is the measure of the quantity of matter 
a body contains, determined by the force of gravity. 

34. The Standard Unit of weight is the Trof 
Pound of the Mint, and contains 5760 grains. 

TROY W^EIGHT. 

35. Troy Weight is used in weighing gold, silver, 
jewels, and in philosophical experiments. 

Table. 

24 Grains (gr.) = 1 Pennyweight . piotr I ( 6780 gr, 

20 Pennyweighte = 1 Ounce ....<». V \lb, =. I ^4^ ptoe 

120uncea =1 Pound. , . . lb. \ V ^a»«- 
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36. Table. 



DIAMOND WEIGHT. 



16 Parts = 1 Grain. 
4 Grams = 1 Carat. 
1 Carat = 3i Troy gr., nearly. 



ASSATEBS' WEIGHT. 



1 Carat =10 pwts. 
1 Carat gr. = 2 pwts. 12 gr. or 
60 Troy gr. 
24 Carats = 1 Troy lb. 
The term carat is also used to express the fineness of gold, each 
carat meaning a twenty-fourth part. 

APOTHECARIES* ^VEIGHT. 

37. Apothecaries^ Weight is used by apotheca- 
ries and physicians in compounding dry medicines. 

Table. 

20 Grains {gr, xx) = 1 Scruple .... «j., or 3. 

3^Scruples(3iij) = 1 Dram dr., or 3. 

8 Drams ( 3 viij) = 1 Ounce . . . . «?., or | , 

12 Ounces (§ xij) = 1 Pound . . , , lb,, or ib. 

1bl = 512 = 3 96 = 2)288 = ^. 5760. 

1. Medicines are bought and sold in quantities by Avoirdupois 
weight. 

2. The pound, ounce and grain are the same as those of Troy 
weight, the ounce being differently dvoided. 

AVOIRDUPOIS ^VEIGHT. 

38. Avoirdupois Weight is used for all the ordi- 
nary purposes of weighing. 



Table. 

16 Ounces (00.) = 1 Pound , . . lb. 

100 Pounds = 1 Hundredweight cwt, 

20 cwt., or 2000 lb. = 1 Ton . . . . T. 



( 82000(72. 
1 T. = ] 2000 ». 



The ounce is often divided into TkblMS, quaTtor%,^Xiu 
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39. The Long or Gross ton, hundred-weight, and 
quarter were formerly in common use ; but they are now 
seldom used except in estimating duties at the United 
States Custom-Houses, in freighting and wholesaling 
coal from the Pennsylvania mines. 



LONG TON TABLE. 

38 Pounds = 1 Quarter , , . gr. 
4 Qr., or 112 lb. =1 Hundredweight ewt, 
20 cwt. or 3340 lb. = 1 Ton T. 

40* The following denominations are also used : 
' 100 Pounds of Grain or Flour make 1 Cental 



r3340 2&. 
1 r. = J 80 gr. 
( 20 ewt. 



100 Pounds of Dry Fish 
100 Pounds of Nails 
196 Pounds of Flour 
300 Pounds of Pork or Beef 
380 Pounds 



tt 



it 



(t 



4€ 



«t 



41. 



TABLE OF 



1 Quintal. 
1 Keg. 
1 Barrel. 
1 Barrel. 

1 Barrel of Salt at the 
N. Y. Salt Works. 

^A^EIGHTS. 



COMPARATIVE 

TBOT. APOTHBCABIEfl. AvOZBDUTOn. 

1 Pound = 5760 Grains = 6760 Grains = 7000 Grains. 
1 Ounce = 480 " = 480 '* = 437.6 •' 

175 Pounds = 175 Pounds = 144 Pounds. 

48. COMPARISON OF COMMERCIAL WEIGHTS. 



Conntay, 


Weight n.S.11>B.aydp. 


Country. Weight. U. S. lbs. avdpt. 


France, 


1 Kilogram 


— 


3.30 


Prussia, 1 Zolpf d 


= 1.10 


Germany, 


1 Pfund 


=:; 


1.10 


Netherlands, 1 Pond 


= 3.30 


Austria, 


1 Pfund 


— 


1^ 


East Indies, 1 Seer 


= 2.06 


Russia, 


IFunt 


= 


.90 


China, 1 Catty 


= 1.83 


Sweden, 


1 Pnnd 


— 


.93 


Japan, 1 Kin 


= .63 


Denmark, 


1 Pund 


— 


1.10 


Mexico, 1 Libra 


= 1.03 


Turkey, 


lOka 


z=: 


3.83 


Brazil, 1 Arratel 


= 1.03 


^Igypt, 


1 Bottoli, 


r= 


1.008 


Spain, 1 libra 


=1.016 


Persia, 


1 Battel, 


C^ 


a.iift 




= .7 


Madraa, 


1 Via 


•~-_ 


8.125 


^ = 3^ 
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43. The weight of the bushel of certain graiuB, seeds 
and vegetables has been fixed by statnte in many of the 
States ; and these statute weights mast govern in buying 
and selling, unless specific agreements to the contrary be 
made. 

TABLE OF AVOIRDUPOIS POUNDS IN A BUSBBL. 

A> preaeribed by statute in the several States named. 



111 



Cniitor Bpjuib,.. 
ClovetSeed ... 
niiod Apples. . , 
Dried Peaohea. 
FlaiSeed 



iDdUnCarnlnear.. 
Iiuliui Com Meal... 



-l^raotbj Seed. . . . 
Whrat Bran 



5Ga6 






In Pennsjlvanift 80 lbs. coarse, 70 lbs. ground, or 6S Ibe. fine si 
jnake 1 bushel ; and in IlliuoiB, 50 lbs, common or 35 lbs. fine ei 
make 1 bushel. 

In Maine 64 Iba. of ruta baga turnips or beets mate 1 bushel. 

A cask ol lime ia 340 Iba I.ime in Blaking &.tHOi^ 'l^M-iow*. 
volume, and Sj times its weight Va «e.tet. 
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44. The following table wiU assist &niiers in making 
an accurate estimate of the amount of land in different 
fields under cultivation. 

Table. 



10 rods 


X 


16 


rods 


IZ^ 




A. 


220 


feet 


X 


198 feet 


MHM 


1 A. 


8 " 


X 


20 


*€ 


— 




1* 


110 


It 


X 


869 " 





1 '• 


6 « 


X 


32 


U 


""^ 




€€ 


60 


(« 


X 


726 *' 


^ 


1 " 


4 " 


X 


40 


II 


^^ 




<< 


120 


M 


X 


363 " 


" 


1 " 


6 yds. 


X 


968 


yds. 


— 




(( 


200 


t* 


X 


108.9 " 





i " 


10 " 


X 


484 


<« 


—r 




t€ 


100 


u 


X 


145.2 '• 


" " 


i " 


20 « 


X 


242 


«( 


— 




« 


100 


tt 


X 


108.9 " 


^^^ 


i " 


40 " 


X 


121 


u 


— - 




«t 















46. The following table will often be found convenient, 
taking inside dimensions : 
A box 24 in. x 24 in. x 14 7 will contain a barrel of 31}^ gallons. 
A box 15 in. x 14 in. x 11 in. will contain 10 gaUons, 
A box 81 in. X 7 in. x 4 in. will contain a galhn, 
A box 4 in. x 4 in. x 3.6 in. will contain a quart. 
A box 24 in. x 28 in. x 16 in. will contain 5 bushels, 
A4)ox 16 in. X 12 in. X 11.2 in. will contain a busheH, 
A box 12 in. x 11.2 in. x 8 in. will contain a half -bushel. 
A box 7 in. x 6.4 in. x 12 in. will contain a peck, 
A box 8.4 in. X 8 in. X 4 in. will contain a half -peck or 4 diy quarts. 
A box 6 in. by 5}- in.« and 4 in. deep, will contain a half-gallon, 
A box 4 in. by 4 in. and 2^^ in. deep, will contain a pint. 

46. Nails are put up 100 pounds to the keg. 





€?! 


m^ 


SiZB. 


§1 


?« 




n 


725 


Sd fine blued. 


3d com. " 


n 


403 


Ad " " 


u 


300 


6d " " 


2 


150 


Qd « « 


2.> 


85 


lOd " " 


3 


60 


12d " " 


8i 


50 


IQd " " 


3i 


40 


20d " 


4 


20 



SiSB. 



SOd com. blued. 
4M •* ** 
50d « 

eod " 

Qd fence. 

Sd " 
lOd " 
\2d " 
IQd •' 



5s 


00,0 




53 '^ 
S cs 


k3-^ 


.s 


4V 


16 


6 


14 


5i 


11 


6 


8 


3 


80 


2i 


50 


3 


30 


31 


27 


8^ 


20 





rS « 


SiZB. 






2 


6(2 casing 


Sd ♦' 


2^ 


lOd •* 


3 


6(2 finishing 


2 


Sd *' 


2i 


\0d ** 


3 


6(2 clinching 


2 


8(2 '* 


2i 


10(2 ** 


8 



OD A 

« 08 

210 

134 

78 

317 

208 

126 

118 

80 

45 



^Jbs. of 4d or 3} lbs. of 3d will p\i\. on \,Qft^ «Jaixi^\fi». 
^i lbs. oiSdMem}! put on 1,000 Utii, 
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MEASURES OF TIME. 

47. Time is the measure of duration. 

48, The TInit is the mean solar day . 

Table. 



60 SeoondB {sec,) 


= 1 Minute . . 


mir^ 


60 Minutes 


= 1 Hour . . . 


Iw, 


24Uoars 


_ 1 Day . . . 


da. 


7 Days 


= 1 Week . . 


wk. 


865 Days, or 
12 Calendar Mo. 


— 1 Common Year yr. 


866 Days 


— 1 Leap Year . 


yr. 


100 Years 


— 1 Century . . 


Cen. 



1 Tr.= 



Comioir YiAX. 
"- 525600 min. 
8760 hr. 
12 mo. 
Smda. 



1, Every year that is exactly divisible by 4 is a leap year, the 
centennial years excepted ; the other years are common years. 

2. Every centennial year that is divisible by 400 is a leap year. 
8. In most business transactions 80 days are called 1 month, and 

12 months 1 year. 

4 The cml day begins and ends at 12 o'clock, midnight. A. M. 
denotes the time before noon ; M., at noon ; and P. M., afternoon. 

5. The astronomical day, used by astronomers in dating events, 
begins and ends at 12 o'clock, noon. 

MEASURE OF ANGLES. 



49. Circular or An- 
gvlar Measure is used 
in measuring angles and arcs 
of circles, in determining lat- 
itude and longitude, the loca- 
tion of places, the motion of 
the heavenly bodies, etc. 
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50. The Unit is the degree, which is -^ part of the 
circnmf erence of any circle. 



Table. 



1(7. = 



f 1296000". 
21600' 
360' 
12 8. 



60 Seconds {") = 1 Minute . ' 

60 Minutes = 1 Degree . ^ 

80 Degrees = 1 Sign . . 8, 

12 Signs, OP 360* = 1 Circle . C. 

A 8emi~Circufnf^ce is one-half of a circumference, or 180*. 

A Quadrant is one-fourth of a circumference, or 90**. 

A Seoctant is one-sixth of a circumference, or 60**. 

A Sign is one-twelfth of a circumference, or 30\ < 

A Degree iX) is one-ninetieth of a right angle. 

The length of a degree varies with the size of the circle ; thus, 
a degree of longitude at the Equator is 69.16 statute miles, at 80** 
of latitude it is 59.81 miles, at 60** of latitude it is 3453 miles, and 
at 90", or the poles, it is nothing. 

A minute ot the earth's circumference is ealled a geographic mile. 

LONGITUDE AND TIME. 

61. Since the earth performs one complete revolution 
on its axis in a day or 24 hours^ the sun appears to pass 
from east to west round the earth, or through 360° of 
longitude, once in every 24 hours of time. Hence the re- 
lation of time to the real motion of the earth or the 
apparent motion of the sun, is as follows : 

Table. 

For a difference of There is a differeooe of 

15° in Long. 1 hr. in Time. 

15' " " Imin." " 

15" " " 1 sec. " •• 

V ** '* 4min.'* " 

r " " 4 sec. " " 
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COUNTING. 



.5S« This measure is used in counting certain classes 
of articles for market purposes. 



12 Units = 1 Dozen . . 

12 Dozen = 1 Gross « . 

12 Gross = 1 Great Gross 

20 Units = 1 Score . . 



Table. 

. dot, 
. gro, 
. Q, gro. 

. 8C, 



( 1728 'uniU. 
1 O, gro, = < 144 doz. 
{ 12 gro. 



Two things of a kind are often called a p(Ur, and six things a 
«0^/ as a pair of horses, a set of chairs, etc. 

PAPER. 

53. The denominations of this table are used in the 

paper trade 

Table. 



24 Sheets 


= 1 Quire . 


. qr. 




^4800 Sheets. 


20 Quires 
2 Reams 


— 1 Ream . 
=: 1 Bundle . 


. rm. 
. hun. 


1J5. = ^ 


200 Quires. 
10 Reams. 


6 Bundles 


= 1 Bale . 


. B. 




5 Bundles. 



Paper is bought at wholesale by the bale, bundle, and ream ; and 
at retail by the ream, quire, and sheet. 

JPaper may be made to-order of any size, but the 
greater part made up for sale is only of regular sizes. 
The names generally define the sizes. Writing and Draw- 
ing Papers differ in size from Printing Papers of the 
same name. English sizes differ from American. How- 
eyer, when English or French printing papers are made 
tor this country they are ol AmsncasL ^\i^^^ 
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MISCELLANEOUS. 



54. 



SIZE OF WRITING PAPERS. 



FOLDED PAPERS. 



BiUet Note . . . 
Octavo Note . . 
Commercial Note 
Packet Note . . 
Bath Note . . . 



Inches. 

6 X 8 
X 9 
xlO 
xU 



7 
8 
9 



8^x14 



Inches. 
Letter 10 xl6 

Commercial Letter , 11 x 17 

Packet Post. . . . 11^x18 

Extra Packet Post . Hi x 18i 

Foolscap 12^x16 



The dimensions given above are those in most general 
use. Some kinds occasionally vary a trifle. 



55. 



FLAT PAPERS. 



Law Blank .... 


Inches. 
. 13x16 


Flat Cap 


14x17 


Crown ' 


15x19 


Demy 


16x21 


Folio Post . . . . . 


17x23 


Check Folio . . . . 


17x24 


Double Cap . . . 


. 17x28 


Extra Size Fdlio . . 


. 19x23 



BicheB. 

Medium 18 x23 

Royal ...... 19 X 24 

Super Royal ... 20 x 28 

Imperial 22 x30 

Elephant .... 22^x27} 
Columbia . . . , 

Atlas 

Double Elephant . , 



23 x33i 
26 X 33 
26 X 40 



Extra Size Folio is sometimes 18 x 23 inches^ and 
19 X 24 inches. Imperial is sometimes 93 x 31 inches. 



56. 



SIZE OF PRINTING PAPERS. 



Inches. 

Medium ...... 19 x 24 

Royal 20x25 

Super Royal .... 22x28 

Imperial 22x32 

Medium-and-half . . 24x30 

SmaU Double Medium . 24 x 36 



Double Medium . . 
Double Royal . . . 
Double Super Royal 



€t 



«i 



U 



Broad Twelves . 
Double Imperial . 



Inches. 
24x38 
26x40 
28x42 
29x43 
23x41 
32x46 



Larger sizes and odd sizes ore sometimes made, but are 
not common. 
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BOOKS. 

57. The terms folio, quarto, octavo, duodedmo, etc., 
indicate the number of leayes into which a sheet of paper 
is folded. 



When a sheet Ib 


The book is 


And 1 sheet of 


folded into 


called 


paper makes 


2 leaves 


a Folio, 


4 pp. (pages). 


4 " 


a Quarto or 4to, 


8 " 


8 " 


an Octavo or 8vo. * 


16 " 


12 " 


a Duodecimo or 12mo, 


24 " 


16 " 


a 16mo, 


32 " 


18 " 


an 18mo, 


86 " 


24 " 


• 

a 24ino, 


48 " 


32 " 


a 32mo, 


64 ** 



COPYING. 

68. Clerks and copyists are often paid by the folio for 
making copies of legal papers^ records^ and documents. 

72 words make 1 folio, or sheet of common law. 
90 " 1 '* chancery. 

A folio varies in different States and countries, but usually con- 
tains from 75 to 100 words. 

69. ROMAN LONG MEASURES. 



Digit . . . 
Unda (inch) 
Pes f foot) 



Inches. 
= .72675 
= .967 
= 11.604 



Feet. Inches. 

Cubit 1 5.406 

Passus ..... 4 10.02 
Mile (mlllarium) 4842 



60. JEWISH LONG MEASURES. 

Feet 



Mile (4000 cubits) 
Day's journey 



Cubit = 1.824 

Sabbath day's journey = 3648 

61, MISCELLANEOUS. 

iTeec. 
Arabian foot . . . = 1.095 
Babylonian foot . . = 1.140 
Egjptiajifbig^T . . = SiRX^ 



\ 



Hebrew foot 



(( 



Feet. 
. = 7296 
= 33.164 mL 



Feet. 
= 1.212 



it 



^Ct^CWiB^. ^^^5*$^ 
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RAILROAD FREIGHT. 

. 62. When conyenient to weigh them, all goods are 
billed at actual weight; but ordinarily, the articles named 
below are billed, at the rates given in the following 

Table. 



Ale or Beer. 


820 lbs. 


per bbl. 


Higbwines, 


350 lbs. per bbL 


Apples, green. 


150 


M 


tt 


Tiime, 


200 


tt U 


Beef, 


820 


« 


tt 


Nails, 


108 


" per keg. 


Barley, 


^ 


« 


per bu. 


Oil, 


400 


" per bbL 


BeanB. 


60 


« 


tt 


Oats. 


32 


'* per bu. 


Cider, 


850 


it 

• 


per bbl. 


Pork, 


320 


« per bbL 


Com Meal, 


220 


it 


« 


Potatoes, cam']] 


1. 160 


tt «( 


Com. nheUed 


66 


tt 


per bu. 


Salt, fine, 


300 


tt tt 


Com in ear. 


70 


it 


ft 


** coarse. 


360 


tt tt 


Clover Seed, 


60 


u 


u 


" in sacks. 


200 


" per sack. 


Eggs, 


200 


u 


per bbl. 


Wheat. 


60 


" per bu. 


ilsh, 


800 


it 


tt 


Whiskey, 


360 


" per bbL 


Flour. 


200 


tt 


tt 


2000 pounds are reckoned 1 Km, 



Generally from 18000 to 20000 pounds is considered a car load. 

63. Lumber and some other articles are estimated aa 
follows : 



Wein^t. 
8000 



Amount for 
carload. 



Pine, Hemlock, and Poplab, thoroughly 

seasoned, per thousand feet . . . * . 8000 6600 
Black Walnct, Ash. Mafle, and Cherry, 

per thousand feet 4000 6000 

Pine, Hemlock, and Poplar, green, per M. 4000 6000 
Black Walnot. Ash, Mafle, and Cherry, 

green, per M 4600 4000 

Oak, Hickory, and Elm, dry, per M. . . . 4000 6000 

Oak, Hickory, and Elm. green, per M. . . 6000 4000 

Shingles, green, per thousand 376 65 M. 

Lath, per thousand 500 40 M. 

Bricx, commoB, per car load 4 lbs. each. 6000 

Coal, per car lotid *iRft\»x. 

Stonk, undressed, per cubic yard .... ^S3W^ ^ tsa..-^^ 
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64. SCRIPTURE LONG MEASURES. 







Mtg.mi. 


Faces, 


Feet. 


Inchee. 


APa^m 


equals 


, 








3.648 


A Span 













10.914 


A Fathom 










7 


3.552 


Ezekiers reed 










10 


11.326 


An Arabian pole 










14 


7.104 


A Furlong 







145 


46 


.00 


An £2astem mile 




1 


403 


1.0 


.00 


A Day's Journey 




33 


172 ' 


4.0 


.00 



66. SCRIPTURE MEASURES OF CAPACITY. 

LIQUID. DKY. 



A Caph = 

A Log = 

AKab = 

AHin = 

ASeah = 

A Bath or Ephah = 



gal. 



1 
2 
7 



pints. 
.625 
.833 

8.333 

2 

4 

4 



A Homer 



= 75 



A Gachal 
AKab 
An Omer 
ASeah 
An Epah 
ALetek 
A Homer 



pecks. 







1 

3 
16 



pints. 

.1416 
2.8333 
5.1 
1 
3 




= 32 



66. MONEY MENTIONED IN SCRIPTURE. 

£ 8. d. $ eta. 

A Talent (gold) equal 5464 5 8 =±26592.809 

A Talent (silver) « 341 10 4 = 1662.0249 

A Manch or Mina « 5 13 10 = 27.6990 

APound(Mina) « 3 4 7= 15.7151 

A Shekel (gold) « 1 16 5 = 8.8612 

A Shekel (silver) « 2 3= 0.5474 

A Golden Dane or Dram ... " 1 1 10 = 5.3127 

A Piece of Silver (Stater) . . « 2 7= 0.6285 

Tribute Money (Didrachm) . . " 1 3^ = 0.3142 

ABekah « 1 1 = 0.2636 

A Piece of Silver (Drachm) . . " 7J = 0.1571 

A Penny (Denarius) " 7^ = 0.1520 

AGerali " 1= 0.0202 

A Farthing (Aflsarium) .... " 0| = 0.0076 

A Mite . ** ^ ^ ^K— ^^5K^ 
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MEASURES OF YALUE. 

67. JHoney is the measure of the value of things or 
of senrioes, and the medium of exchange in trade. 

UNITED STATES MONEY. 

68. United States Money is the legal cnrrenc; 
of the United States. 

69. The Unit of United 
States Money is the Gold 
Dollar, 





Table. 

10 MiUs (m,) = 1 Cent . . ct. 

10 Cents = 1 Dime . . d, 

10 Dimes = 1 Dollw . $. 

10 DoUara = 1 Eagle . E. 



10000 m. 
1000 et. 



f 

^ ^- = 1 100 d. 

Uo ♦. 



70. The legal Cain of jihe United States consists of 
gold, silver, nickel, and bronze, and is as follows: 

71. Gold* The double-eagle^ eagle, half-eagle, quar- 
ter eagle^ three-dollar^ and one-dollar pieces. 

72. Silver. The dollar, half-dollar, quarter-dollar, 
the twenty-cent, and the ten-cent pieces. 

73. Nickel. The five-cent, and three-cent pieces. 

74. Sronze. The one-cent piece. 

1. The half -dime and three-cent pieces, the bronze twooenit, and 
the nickel one-cent pieces aie no \oTxgex coVxi^ 
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2. The Trade-doUar weighs 420 grains, and is designed solely for 
purposes of commerce and not for currency. The legal4ender dollar 
weighs 412^ grains. 

3. The Standard Purity of the gold and silver coins is .9 pure 
metal, and .1 alloy. The alloy of gold coins is silver and copper; 
the silver, by law, not to exceed ^ of the whole alloy. The alloy 
of silver coins is pure copper. 

4. The five-cent and three-ceTU pieces are composed of f copper 
and \ nickel. The cent is composed of 95 parts of copper and 5 
parts of tin and zinc 

CANADA MONEY. 

76. Canada Money is the legal currency of the 
Dominion of Canada. The denominations are dollars^ 
cents, and mills, and have the same nominal value as the 
corresponding denominations of TT. S. Money. 

The Currency of the Dominion of Canada was made uniform July 
Ist, 1871. Previous to 1858 sterling money was in use. 

76. The Coin of the Dominion of Canada is silver 
and bronze. 

77. The Silver Coins are the fifty-cent, twenty- 
five-cent, ten-cent, and five-cent pieces. 

78. The JBronze Coin is the one-cent piece. 

The standard silver coins consist of 925 parts (.925) 
pure silver and 75 parts (.075) copper. That is, they are 
.925 fina 

1. The gold coin used in Canada is the British Sovereign, worth 
$4.86}, and the Ha^f'Sovereign. 

2. The intrinsic value of the 50-cent piece in United States 
money is about 46} cents, of the 25-ceiv\. \|\«cfe ^^^ <sRS8te». \si.^s^^'' 
nary buameaa tzansactions, they paaa 1\i'ft «KEaft ^&\i ,'^N»^*^ ^fso^^ 



ENGLISH MONEY. 

79. MngUfih or Sterling Money is tiie legal 
correnc; of Great Britain. 



80. The Vnit of 

English Money is the 
Sovereign, or Poutid 
Sterling. 



The value of a Botereign ia United Stales Monejr is $4.8660. 
Table. 

U. 8. Vila 

4 FartUngH (far.) = 1 Penny . . . . d. 
12 Pence ^ 1 Shilling . . . t. 

il Sovereign, or . ws 
1 Poond ....£. 





30 Shillings 



r .02 + . 

£1 = -( J93+. 

[ $4.8605. 



OTHEK' DENOUIHATIOXa. 

U. 8. Vihw, 
2 Shillings («.) = 1 Florin . . . ffl. t.4866Cr. 

Bhillings = 1 Crown . . . er. tl.21S6 + . 

81. The Coin of Great Britain in general usb con- 
Biats of goldy silver, and copper, as follows : 

82. Gold. The sovereign, and half-sovereign. 

83. Silver, The crown, half-crown, florin, shilling, 
six-penny, and three-penny piece. 

84. Copper, The penny, half-penny, and farthing. 
The standard gold coin contains 11 parts pnre gold 

and 1 part alloy ; aUver coin 37 parts pure silver and 3 
p^iisaJloj. 



FRENCH MONEY. 

85. French JUtmffy is the legal oarrency of France, 
and IB decimtd. 



The Franc of the 
Republic. 

86. The Unit 

of French Money is 
the Silver Franc. 

The Franc of the 

EUPIBE. 



The valne of a Fratie In United States Monej ia $.198. 
Table. 





« {m.) = 1 Centime . . . ct. f 30000 m. 

10 Centimes = 1 Decime . , , dc. . „ _ 3000 a. 
10 Dedmea = 1 Franc . ... ft. 300 dr. 

30 FiancB = 1 Napoleon . . JFiip, [ 30/>. 

87. The Coin of France consists of gold, silver, and 
bronze, as follows : 

88. Gold. The 100, 40, 30, 10, and 5 franc pieces. 

89. Stiver. The o, 2, and 1 franc, the 50 and the 
25 centime pieces. 

90. Bronxe. The 10, 5, % and 1 centime pieces. 
The standard gold and silver coins contain 9 parts of 

pure metal and 1 part of alloy. 

The D. S. Congress, by the Act of 1873, fiied the weight of the 
^ver hatf-doliar at 121 metrical grammes, bo that 2 half-doUari are 
predselj egiuysleot in value to ttie 5 j^an* eivw ^rfsa (A "^wus^. 





GERMAN MONEY. 
91. The Tfew Empire of Gei'many has 

adopted a new and anifo^m system of coinage. 

rj,T^fl^ 93. The Unit 

11 ^^IV of this new German Is ^j 

System of Coinage 

is the Reichamark. 

The ralae of & Beichsmark (" Mark") in IT. S. Money is $.238S 

A pound of gold .900 fine is divided into 130^ pieces, and the ^ 
put of this gold coin is coUed a " Mark," and (his is sabdivided 
into 100 pennies {Pfennige). , 

Xhe Ck>in of the New Empire coneista of gold, tiker and niekeL 

Gold. The 30, 10, and S mark piec«s. 

SUver. The 2, and I mark, and the SO-penn; pieces. 

Nickel, The 10, and tlie 5-pennj, and piecee of less valuation. 

The lO-marh piece {gold) ia equal to 8J P. Thalers (old). 

The 1-mark (tiljtef) is equal to 10 S. Groschen, or 1000 pennies. . 

The 20-pennj- [tiher) ia equal to 3 S. Qroschen, or J of a mark. 

The 10-peuuj {niclu£) is equal to 1 S. Qroschen, or ^ of a mart 

JAPAN MONEY. 
. Japan has a, new and decimal system of coinage. 
94. The Unit of Japan money 
is the gold Yen, valued at t.&97 
TJ. S. money. 

The Coin of Japan embraces fii« gold coins, valaed at $30, |10, 
%S. ^, and $1. Also fitie tilMr coins, valued at 5, 10, 30, 60, and 
lOOceota, rMpecflvely. 
TbB w^ght o{ the new trade &oWm \a «» gt., mA a \ra» iSc«x. 
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96. Thsfollowhig shows the manner in tohich quotations 
of foreign exchange are made ip^ this country^ and 
as quoted Jan, 2, 1875 : 



Sixty Days, 
4.86 Vi (^.4.86 
4S5 % 4.85X 
4.84 ® 485 



London Prime Bankers' Sterl. Bills . 

Do Good do. do. 

Do Prime Commercial do. 

Paris Francs 6.17X®6.16?4 

Antwerp Francs ^-VXVi ® 5.1634 

Switzerland. . . .Francs 6.17^ ® 5.16?4 



Amsterdam Guilders. . . . . 

Hamburg* Reichsmarks 

Frankfort Reichsmarks 

Bremen Reichsmarks 

Berlin Reichsmarks 



41J^(^ 
04% (^ 
94% @ 
94% @ 



41K 
95J6 

95X 
85 J^ 
95>i 



ThrteDtsyt. 

4.90 ® 4.90>^ 

4.89Vi (^ 4.90 

4.88J4 ® 4.89 >^ 

5.13% % 5.12i4 

5.13% (g^ 5.12>5^ 

5.13% ® 5.121/i 

41X® 41^ 

96 (^ 96% 

96 % 96% 

96 ® 96% 

96 % 96% 



In the above, ** Prime Bankers' Bills'' are those on the most reliable banking 
houses; "Good" is applied to those of somewhat inferior credit; and "Prime 
Commercial " are merchants' drafts, which usually command a less price in the 
market. The quotations in the jir%i column are those of 60-day bills, and in 
the second column those of 8 days. 

97. Rates of Exchange at London^ and on London. 



EXCHANGE AT LONDON, JAN. 2, 1875. 



oir 



Amsterdam . . . . 

Antwerp 

Hamburg 

Paris 

Paris 

Vienna 

Berlin 

Frankfort...'... 
St. Petersburg. . 

Cadiz 

Lisbon 

Milm 

Genoa..- 

Naples 

New York 

Rio de Janeiro. 
Buenos Ayres.. 

Valparaiso 

Bombay 

Calcutta 

Hon? Kong .... 

Shanghai 

Alexandria. 



TIMB. 



short 



short. 
3 months. 



90 days. 
3 months. 



RATE. 



11.13»4@11.16% 
25.47%@25 52% 
20.78 ^20.82 
25.15 ©26.25 

25w47%@25.52Vi 
11.87}4®11.42 
20.78 ^(^.82 
20.78 @20.82 

4A%C3 48% 

52%@ 58^ 

28.17%®28.22i/, 

28.17%<?^28.22% 

28.17V'8@2a22% 



EXCHANGE ON LONDON. 



DATE. 



Jan. 2. 

it 



Jan. 2. 
»t 

it 



Dec. 31. 
Dec. 17 



Dec 81 
Dec. 29. 
Dec. 24. 
Dec. 26. 



TIME. 



short. 



3 mo. 
short. 



3 mo. 
short. 



60 days. 

90 days. 



6 mo. 



BATE. 



11.82 
25.17 
20.25 
25.19 



110.50 

6.24% 

119% 



1486 

2696 @26H 



Is. lO^d. 
Is. lOf^d. 
4s. %}i^. 
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HOKEY. 



98» Weight, Fineness, and Value of Foreign Gold Coif is, 
as determined by United States Mint Assays, 



Countrj. 



AaBtria 

Do 

Do 

Belgiom , 

Brazil 

CentrU America 

Do. do. 

Chili 

Ck>lombia and 
8. A. generally. 
Denmark 

England 

Do 

France 

Germany 

Greece 

India (British). 

Italy 

Japan 

H exico 

Do 

Do 

Netherlands . . . 
New Granada.. 

Pern 

Portugal 

RnBBia 

Spain 

Do 

Do 

Sweden 

Do 

Tunis 

Turkey 



Denomination. 



Fonrfold ducat 

Souverain (no longer coined) 

4 florins 

25 fhincs 

20 milreis 

2escudos 

4 reals 

19 pesos (dollars) 

Old doubloon 

OWlOthaler 

Bedidlik (100 piasters) 

Pound or Sovereign (new).. 
Pound average (worn) 

20 fhinc (no new issues) .... 
Old 10 thaler (Prussian) ... 

20 drachms 

Mohur, or 16 rupees 

20 lire (francs^ 

Cobang (obsolete) 

New 20 yen 

Old douoloon (average) 

20 pesos (empire) 

20 pesos (republic), new 

10 guilders 

10 pesos (dollars) 

20 soles 

Coroa (crown) 

6 roubles 

100 reales 

80 reales . . 

lOescndos 

Ducat 

Carolin (10 fhmcs) 

25 piasters 

100 piasters 



Weight. 



Ounces. 
0.448 
0.a68 
0.104 
0254 
0.575 
0.209 
0.027 
0.492 

0.867 

0.427 

0.276 

0,256,8 

0,256,8 

0,207 

0.427 

0.185 

0.375 

0.207 

0.269 

1.072 

0.887 

1.0P6 

1.061 

0.215 

0.625 

1.055 

0.806 

0.210 

0.268 

0.215 

0.270,8 

0.111 

0.104 

0.161 

0.231 



Fineness. 



Thcnu^dths, 
966 
900 
900 
899 
016,5 
868,5 
875 

870 

895 

876 

916,5 

916,5 

899 

906 

900 

916,5 

809 

900 
870 
875 
873 
809 
801,5 

912 

016 

896 

889,5 

896 

975 

900 

900 

915 



YalaeinU.S. 
ffokl coin. 



$ cCs.m. 

9 13 2 

6 75 

1 93 

4 T8 

10 89 

3 66 8 

48 8 

9 13 6 



4 96 

3 86 

5 01 
2 88 

1 96 

2 99 

4 87 



4 
5 

4 



15 60 8 

7 90 
4 97 
4 86 

4 85 6 

8 84 7 
7 97 
3 44 
7 10 
3 84 
3 67 6 

19 94 4 

15 69 3 

19 64 8 

19 51 5 

3 99 

9 67 
19 21 

5 80 
3 97 6 



4 
6 



1 
2 
6 

7 



7 
5 



4 
4 
6 
7 
6 
5 




1. Foreign gold coins, if converted into United States coing, are 
enbject to a charge of one-fifth of one per cent. 

2. For silver coins there is no fixed legal valuation, as compared 
with gold. The value of the silver coins January 1, 1874, was com- 
puted at the rate of 120 cents per ounce, 900 fine, payable in sub- 

eidiary silver coin, or 113 centa m goVd- 



TABLE FOR INVESTORS. 
99« ThefoUofoing Table shotM the rate per cent, of Annual Ineome 
from Bonds bearing 6, 6, 7, <?r 8 per cent, mUrett, and coeHng 
from 40 to 125. 



Purchase 
Price. 


5%. 


6%. 


7^. 


8^. 


Purchase 
Price. 


5%. 
6.02 


6%. 
7.22 


7J&. 
8.48 


8^. 


40 


12.50 


15.00 


17.50 


20.00 


88 


9.68 


41 


12.20 


14.64 


17.08 


19.52 


84 


5.95 


7.14 


a88 


9.62 


42 


11.90 


14.28 


16.66 


19.04 


a5 


5.88 


7.05 


8.28 


9.41 


48 


11.68 


18.95 


16.28 


18.61 


86 


6.81 


6.97 


ai8 


9.30 


44 


11.86 


18.63 


15.90 


iai8 


87 


5.74 


6.89 


8.04 


9.19 


45 


11.11 


18.82 


15.56 


17.78 


88 


5.68 


6.81 


7.94 


9.09 


46 


10.86 


ia04 


15.21 


17.39 


89 


6.61 


6.74 


7.86 


8.98 


47 


10.63 


12.77 


14.90 


17.02 


90 


6.66 


6.66 


7.77 


8.88 


48 


10.41 


12.50 


14.53 


16.66 


91 


5.49 


6.69 


7.69 


a79 


49 


10.20 


12.25 


1429 


16.88 


92 


6.43 


6.52 


7.60 


8.69 


50 


10.00 


12.00 


1400 


16.00 


98 


6.37 


6.45 


7.62 


8.60 


51 


9.80 


11.76 


13.72 


15.68 


94 


5.81 


6.88 


7.44 


8.61 


52 


9.61 


11.58 


18.46 


15.38 


95 


6J^ 


6.31 


7.36 


8.42 


58 


9.48 


U.32 


18.20 


15.09 


96 


6J30 


a25 


7.29 


8.38 


64 


9.25 


11.11 


12.96 


1481 


97 


6.16 


6.18 


7.21 


8.24 


65 


9.09 


10.90 


12.72 


1454 


98 


6.10 


ai2 


7.14 


ai6 


56 


8.92 


10.70 


12.50 


14.28 


99 


6.05 


ao6 


7.07 


ao8 


67 


a77. 


10.52 


12.27 


1403 


100 


6.00 


6.00 


7.00 


8.00 


68 


8.62 


10.34 


12.08 


ia79 


101 


496 


5.94 


ao3 


7.92 


5a 


8.47 


10.16 


11.86 


18.55 


102 


4iM) 


6.88 


6.86 


7.84 


60 


8.88 


10.00 


11.66 


13.33 


103 


4.85 


5.82 


6.79 


7.76 


61 


8.19 


9.83 


11.47 


18.11 


104 


480 


6.76 


6.72 


7.69 


62 


8.06 


9.67 


11.29 


12.90 


105 


476 


6,71 


6.66 


7.61 


68 


7.98 


9.52 


11.11 


12.69 


106 


471 


5.66 


6.60 


7.64 


64 


7.81 


9.37 


10.98 


12.50 


107 


467 


6.60 


6.54 


7.47 


65 


7.69 


9.23 


10.76 


12.80 


108 


462 


6.55 


6.48 


7.40 


66 


7.57 


9.09 


10.60 


12.12 


109 


468 


6.50 


0.42 


7.33 


67 


7.46 


8.95 


10.44 


11.94 


110 


464 


6.45 


a36 


7.27 


68 


7.35 


8.82 


10.29 


11.76 


111 


460 


6.40 


6.30 


750 


69 


7.24 


8.69 


10.14 


11.59 


112 


4.46 


6.36 


6.26 


7.14 


70 


7.14 


8.57 


10.00 


11.48 


118 


442 


6.80 


6.19 


707 


71 


7.04 


a45 


9.85 


11.26 


114 


4.88 


5.26 


ai4 


7.01 


72 


6.94 


8.38 


9.72 


11.11 


115 


4.35 


6.21 


6.08 


6.95 


78 


6.84 


%2l 


9.58 


10.95 


116 


481 


6.17 


a08 


6.89 


74 


6.75 


8.10 


9.45 


10.80 


117 


427 


5.12 


5.98 


a83 


75 


6.66 


8.00 


9.88 


10.66 


118 


423 


6.08 


6.98 


6.77 


76 


6.57 


7.89 


9.21 


10.52 , 


119 


420 


6.04 


6.88 


6.72 


77 


6.49 


7.79 


9.00 


10.88 • 


120 


416 


6.00 


6.88 


a66 


78 


6.41 


7.69 


8.97 


10.25 


121 


418 


4.95 


6.78 


6.61 


79 


6.32 


7.59 


8.86 


10.12 


122 


409 


4.91 


6.78 


6.66 


80 


625 


7.60 


8.75 


10.00 


128 


4.08 


4-87 


6.69 


650 


81 


6.17 


7.40 


a64 


9.87 


124 


408 


4.83 


5.65 


6.45 


82 


6.09 


7.31 


8.68 9.76 \ 


i 1^5 


.^^fiftl^^^^ 


v^5^ 


\^^. 



264 



MOKBT. 



STATUTE LIMITATIONS. 

100. A forced collection of debts cannot be made after 
a certain number of years specified in the statnte of limita- 
tions of the different States named in the following Table : 



Name of states. 



Alabama 

Arkansae 

California.. 

Connectlcat 

Colorado 

Delaware 

Dist. of Oolunbia. 

Florida 

Georgia 

llUnoiB 

Indiana 

Iowa 

Kentucky 

Kansas 

Louisiana 

liaine 

Maryland 

Ifassachnsetts.... 
Michigan 



4J 




• 

at 


II 


• 


1 


« 


^ 


a 
H9 


Trs. 


Tn. 


Tn, 


8 


6 


20 


8 


7 


10 


S 


4 


10 


6 


6 


17 


9 


4 


5 


8 


6 


90 


8 


8 


19 


5 


6 




8 


8 


19 


5 


6 


16 


6 


80 


90 


5 


10 


90 


9 


7 


14 


8 


5 


10 


8 


5 


10 


6 


6 


90 


8 


8 


19 


6 


6 


90 


6 


6 


90 



Name of States 



Minnesota 

Mississippi 

Missonri 

New Hampdiire.. 

New Jersey 

New York 

North Carolina... 

Ohio 

Or^^n 

Pennsylyania. . 

Khode Island 

South Carolina... 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

WeetViiiginia.... 
Wisconsin 



• 




S3 


S 


J-g 


s 


o| 







^ 


Trs. 


Tn. 


6 


6 


8 


6 


5 


10 


6 


6 


6 


16 


6 


6 


8 


8 


6 


15 


6 


6 


6 


6 


6 


6 


6 


6 


6 


6 


9 


4 


% 


6 


5 


5 


5 


6 


10 


6 



I 



Tn. 

10 
90 
20 
20 
90 
90 
10 
90 
10 
90 
90 
90 
1 



}8 



6 
10 
10 
10 



1. The above data are liable to a change at taxy time by the Leg- 
idaturefi of the States respectively. 
3. In some of the above States there are exceptions and conditions. 

LEGAL TENDER. 

101« All gold coins, of United States coinage^ are legal 
tender in payment of all amounts. 

All silver coins are legal tender in sums not exceeding 
five dollars, in any one payment. 

The five^ent, three-cent, and one-cent coins are legal 
tender at their nominal value^ in sums not exceeding 
twenty-five cents, in any one payment. 

'^ Greenbacks '' are legal tender in payment of all debts 
public and pmate> except dutio^ on. imports, and interest 
OB the public debt. 



UOKBT. 
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102. COMPOUND INTEREST TABLE, 

Amount at the end of the year, of One Dollab peb annum {paid in 
advance), at Compound lNTBBBeT/<?r any number of years. 



Yrs. 


3 per cent. 


1 


$1.03 


2 


2.09 


3 


3.18 


4 


4.31 


5 


6.47 


6 


666 


7 


7.89 


8 


9.16 


9 


10.46 


10 


11.81 


11 


13.19 


12 


14.62 


18 


16.09 


.14 


17.60 


15 


19.16 


16 


2076 


17 


22.41 


18 


24.12 


19 


25.87 


20 


27.68 


21 


29.5i 


22 


31.45 


23 


33.43 


24 


35.46 


25 


37.55 


26 


39.71 


27 


41.93 


28 


44.22 


29 


46.58 


30 


49.00 


31 


51.50 


32 


5408 


33 


56.73 


34 


59.46 


35 


6228 


36 


65.17 


37 


68.16 


38 


71.23 


39 


7440 


40 


77.66 


41. 


81.02 


42 
43 


S4.4S 


88,05 



4 per cent. 


6 per cent 


6 per cent. 


7l>ercent« 


$1.04 


$1.05 


$1.06 


$1.07 


2.12 


2.15 


2.18 


2.21 


3.25 


3.31 


3.37 


3.44 


4.42 


458 


464 


4.75 


5.63 


580 


5.98 


6.15 


6.90 


7.14 


7.39 


7.65 


8.21 


8.55 


8.90 


9.27 


9.58 


10.03 


10.49 


10.98 


1101 


11.58 


12.18 


12.82 


12.49 


13.21 


18.97 


14.78 


14.03 


14.92 


15.87 


16.89 


15.63 


16.71 


17.88 


19.14 


17.29 


18.60 


20.02 


21.55 


19.02 


20.58 


22.28 


24.13 


20.82 


22.66 


24.67 


2689 


22.70 


24.84 


27.21 


29.84 


24.a5 


27.13 


30.00 


33.00 


26.67 


29.54 


82.76 


3638 


28.78 


32.07 


35.79 


40.00 


30.97 


34.72 


38.99 


48.87 


33.25 


37.51 


42.39 


48.01 


35.62 


40.43 


46.00 


52.44 


38.08 


43.50 


49.82 


67.18 


40.65 


46.73 


53.86 


62.25 


43.31 


50.11 


58.16 


67.68 


4fl08 


53 67 


62.71 


73.48 


48.97 


67.40 


67.58 


79.70 


51.97 


61.32 


72.64 


86.35 


55.08 


65.44 


78.06 


93.46 


58.33 


69.76 


88.80 


101.07 


61.70 


7430 


89.89 


109.22 


65.21 


79.06 


96.34 


117.93 


68.86 


84.07 


108.18 


127.26 


72.65 


89.32 


110.43 


137.24 


76.60 


94.84 


118.12 


147.91 


80.70 


100.63 


126.27 


159.34 


84.87 


106.71 


184.90 


171.56 


89.41 


113.10 


144.06 


184.64 


94.03 


119.80 


158.76 


198.64 


98.83 


126.84 


164.05 


213.61 



103.82 
109.01 
114.41 



150.14 



I'^.tA. 






8 per cent 

41.08 

2.25 

3.51 

487 

6.34 

7.92 

9.64 

11.49 

13.49 

15.65 

1798 

20.50 

23.21 

26.15 

29.32 

32.75 

86.45 

40.45 

44.76 

49.42 

5446 

59.89 

65.76 

72.11 

78.95 

86.35 

9434 

102.07 

112.28 

122.35 

188.21 

14495 

157.63 

171.32 

186.10 

202.07 

219.32 

237.94 

258.06 

27Q,ta 
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CARLISLE TABLE. 

103* Showing the values of Annuities on Single Lioes, according te 

the Carlisle Table of Mortality, 



AUM. 



f 





1 

2 
3 

4 

6 
6 

7 
8 


10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

90 
21 
22 
28 
24 

85 

26 

27 
28 



80 
81 
^ 
88 
84 

85 
86 

87 
88 
89 



4 per cent. 




14!^164 
16.55465 
17.72616 
18.71506 
19.23183 

19.69206 
19.74502 
19.79019 
19.76448 
19.60114 

19.58339 
19.45857 
19.33493 
19.20937 
19.08183 

18.95634 
18.83696 
18.72111 
18.60656 
18.48649 

18.86170 
18.23196 
18.09386 
17.96016 
17.80068 

17.64486 
17.48586 
17.82023 
17.15412 
16.99683 

16.86215 
16.70611 
16.65246 
16.89073 
16.21913 

16.04138 
15.86677 
16.66666 
15.47129 
15.37184 



15.07363 

14.88814 

14.09m 

14.60609 

14.80674 



6 p«r et. 



13.068 
13.906 
14.963 
15.824 
16.271 

16.690 
16.736 
16.790 
16.786 
16.742 

16.660 
16.581 
16.494 
16.406 
16.816 

16.227 
16.144 
16.0G0 
15.067 
15.904 

15.817 
15.726 
15.628 
15.525 
16.417 

15.303 
15.187 
15.065 
14.942 
14.827 

14.';^ 
14.617 
14.606 
14.887 
14.260 

14.127 
13.067 
18.848 
13.695 
13.643 

13.890 
18.246 
18.101 
13.967 
1S.806 



6 per et. 



10.439 
12.078 
12.925 
18.662 

14.U42 

14.325 
14.400 
14.518 
14.526 
14.500 

14 448 
14.384 
14.321 
14.257 
14.191 

14.126 

14.007 
14.013 
13 956 
13.807 

13. 835 
13.769 
13.697 
13.621 
13.541 

13.456 
13.368 
13.275 
13.188 
13.096 

13.030 
12.943 
12.8G0 
12.771 
13.675 

13.573 
13.466 
13.854 
12.380 
12.130 

13.008 

ii.eoo 

11.779 
11.668 
U.661 



1 per ct. 



9.177 
10.606 
11.843 
11.978 
13.833 

13.574 
12.696 
12.756 
12.770 
12.704 

19.717 
12.660 
12.621 
12.572 
12.523 

12.473 
12.439 
12.389 
12.348 
12.305 

12.359 
13.210 
12.156 
12.096 
13 087 

11.973 
11.904 
11.883 
11.759 
11.608 

11.636 
11.578 
11.516 
11.448 
11.374 

11.295 
11.211 
11.124 
11.068 
10.989 

10.84B 

10.757 

10.671 

10.S9& 

10.4»k 



AOK. 



45 
46 
47 
48 
49 

60 
61 
63 
63 
54 

65 
66 

57 
66 
69 

60 
61 
63 
63 
64 

65 
66 
67 
66 
09 

70 
71 
72 
73 

74 

75 
76 

77 
78 
79 

80 
81 
83 
88 

84 

86 
86 

87 



4per et. 



14.10460 
13.88938 
13.66206 
13.41914 
13.15813 

13.86908 
12.56581 
12.25793 
11.94508 
11.63673 

11.29961 
10.96607 
10.62559 
10.28647 
9.96331 

9.66838 
9.39809 
9.18676 
8.87150 
8.60330 

8.80719 
8.0090G 
7.69980 
7.87976 
7.04881 

6.70066 
6.35773 
6.03648 
5.72465 
6.45612 

6.38901 
5.03399 
4.83473 
4.62166 
4.89345 

4.18289 
8.95309 
8.74084 
8.58409 
8.89866 

8.11515 
2.99831 
2.77693 



S per ct. 6 per et. 



13.648 
12.460 
12.801 
12.107 
11.803 

11.660 
11.410 
11.164 
10.892 
10.694 

10.347 

10.068 

9.771 

9.478 

9.199 

8.940 
8.712 
8.487 
8.258 
8.016 

7.766 
7.503 
7.227 
6.941 
6.643 

6.886 
6.015 
6.711 
5.486 
6.190 

4.989 
4.798 
4.600 
4.482 
4.810 

4.015 
8.799 
8.606 
8.406 
8.811 

8.009 

8.830 
3.685 



f per«t. 



11.428 
11.886 
11.154 
10.998 
10.838 

10.681 

10.489 

10.908 

9.968 

9.761 

0.684 

9.280 
9.027 
6.772 
6.629 

8.804 
6.108 
7.913 
7.714 
7.503 

7.281 
7.049 
6.803 
6.546 
6.277 

5.906 
5.704 
5.424 
6.170 
4.944 

4.760 
6.679 
4.410 
4.236 
4.040 

8.866 
8.666 
8.474 
8.386 
8.103 

8.900 
3.789 
8.699 



e^\ %.«i9S8lV %Jm( 8.616 8.488 

«d \ ^.isim\ ^.«»\ 'ik.ss^^ SLA«4 



10.897 
10.298 
10.178 
10.068 
9.906 

9.749 
9.573 
9.398 
9.205 
9.0U 

8.807 
6.596 
6.875 
6.158 
7.940 

7.748 
7.572 
7.403 
7.229 
7.043 

6.847 
6.641 
6.481 
6.180 
5.945 

5.690 
5.420 
5.168 
4.927 
4.719 

4.649 
4.883 
4.827 
4.067 
8.888 

8.718 
8.538 
8.868 
8.174 
3.999 

3.615 
8.663 
8.519 



^ 
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ANNtJITY TABLE. 

104. blowing the pbesknt worth of an Annuity of One DoUar 
per annum, at Compound Interest, from 1 year to 40, in^clusive. 



i 

1 


Sperct. 


8} per ct. 


4 per ct. 


Sperct^ 


6perct. 


7perct. 




0.970 874 


0.966 184 


0.961 638 


0.052 881 


0.943 396 


0.934 679 




2 


1.918 470 


1.899 694 


1.866 095 


1.860 410 


1.883 393 


1.806 017 




8 


2.828 611 


2.801637 


2.775 091 


2.728 248 


2.673 012 


2.624 314 




4 


8.717 098 


8.678 079 


8.629'886 


8.546 961 


8.466 106 


8.887 209 




5 


4.W9 707 


4.516 062 


4.461822 


4.820 477 


4.212 864 


4.100 195 




6 


6.417 191 


5.828 558 


6.242 187 


6.075 692 


4.917 824 


4.766 581 




7 


6.230 233 


6.114 544 


6.002 066 


5.786 373 


^.682 881 


6.389 266 




8 


7.019 692 


6.873 956 


6.732 746 


6.468 213 


6.209 744 


6.971 295 




9 


7.786 109 


7.607 687 


7.4% 882 


7.107 822 


6.801 692 


6.615 228 




10 


8.530 203 


8.316 605 


8.110 896 


7.721 785 


7.360 067 


7.028 571 




11 


9.252 624 


9.001 551 


8.760 477 


8.306 414 


7.886 876 


7.496 699 




12 


9.954 004 


9.668 384 


9.885 074 


8.863 252 


8.888 844 


7.942 671 




13 


10.634 955 


10.302 788 


9.965 648 


9.303 673 


8.862 683 


8.857 685 




14 


11.296 073 


10.920 620 


10.568 123 


9.890 641 


0.294 984 


8.745 452 




15 


11.937 935 


11.517 411 


11.118 887 


10.370 666 


0.712 249 


9.107 698 




16 


12.561 loe 


12.094 117 


11.6S3 206 


10.837 770 


10.105 896 


9.446 683 




17 


13.166 118 


12.651 821 


12.165 6G9 


11.274 066 


10.477 260 


9.768 208 




18 


13.753 513 


13.189 682 


12.659 ^7 


11 689 587 


10.827 608 


10.059 070 




19 


14.328 799 


13.709 837 


13.103 9G9 


12.065 321 


11.168 116 


10.836 578 




20 


14.877 475 


14.212 403 


13.590 826 


12.462 210 


11.469 421 


10.598 997 




21 


16.415 024 


14.697 974 


14.029 160 


12.821 168 


11.764.077 


10.885 527 




22 


15.986 917 


15.167 125 


14.451 115 


13.163 003 


12.041 582 


11.061 241 




23 


16.443 606 


15.620 410 


14.856 842 


13.486 674 


12.803 379 


11.272 187 




f24 


16.935 542 


16.058 308 


15.246 963 


13.798 642 


12.550 358 


11.469.834 




86 


17.418 148 


16.481 415 


15.622 080 


14.093 946 


12.783 356 


11.663 583 




20 


17.878 849 


16 890 352 


15.963 769 


14.275 186 


13.008 166 


11.825 779 




1**7 


18.327 031 


17.285 365 


16.320 586 


14.643 034 


13.210 534 


11.986 709 




2d 


18.784 108 


17.667 019 


16.668 063 


14.898 127 


13.406 164 


12.137 111 




29 


19.188 455 


18.085 767 


16.988 715 


15.141 074 


13.590 721 


12.277 674 




30 


19.600 441 


18.892 045 


17.292 033 


15.372 461 


13.764 831 


12.409 041 




91 


20 000 428 


18.736 276 


17.588 494 


15.592 811 


18.929 086 


12.531 814 




32 


20.a38 766 


19.066 865 


17.873 652 


15.802 677 


14.084 043 


12.646 555 




33 


20.765 792 


19 890 208 


18.147 646 


16.002 549 


14.230 280 


12.753 790 




84 


21.131 837 


19.700 684 


18.411 196 


16.192 204 


14.368 141 


12.854 009 




85 


21.487 220 


20.000 661 


18.664 618 


16.874 194 


14.496 246 


12.947 672 




86 


21.832 252 


20.290 494 


18.908 282 


16.546 852 


14.620 967^ 


18.085 206 




87 


22.167 285 


70.570 525 


19.142 579 


16.711 287 


14.786 780 


13.117 017 




88 


22.492 462 


20.841 087 


19.367 864 


16.867 898 


14.846 019 


18.198 473 




89 


22.808 215 


21.102 600 


19.584 485 


17.017 041 






40 

- 1 


23.114 772 


21.866 072 


19.'Wa'n4\ Yl.\^«fc 
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KISGELLANEOUS. 



SPECIFIC GRAVITIES.— ^A^ATER 1. 

105. A Table showing the uteight of each aubstanco eompcvred toith 
an equal volume of pure wcUer. A cubic foot of rain-water weighs 
1000 ouncei, or 6£i lb. Avoir. To find the weight of a cubic foot 
of any wbManee named in the table, remove the decimal point three 
plaeee toward the right, which is multiplying by 1000, and the remit 
will show the number of ounces in a cubic foot. 



SnbstancM. 



Acid, acetic 

" nitric 

** Bulptinric 

Air 

Alcotiol, of commerce. .. 

" pure 

Alder wood • 

Ale 

Alam 

Aluminam 

Amber 

AmethyBt 

Ammonia , 

Ash 

Blood, liamui 

Brass (abont) 

Brick 

Batter 

Cedar 

Cherry 

Cider 

Coal, bitnmlnouB (about) 

*' anthracite , 

Copper. , 

Coral 

Cork 

Diamond 

Bartb (mean of the globe) 

Elm 

Emerald 

Pir 

Glass, flint 

" plate 

Gold, native 

" pure, cast 

" coin 

Granite 

Gum Arabic 

Gypsum 

Honey 

Ice 

Iodine 

Iron 



4fc 



Ivory , 
lArd.. 



ore 



Spebiflc Grav. 



1.006 

1.871 

1.841 to S.125 

.001SS7 

.886 

.7M 

.800 
1.066 
1.794 
8660 
1.064 
8.750 

.875 

.800 
1.054 

.800 
2.000 

948 
.4m to .661 

.716 
1.018 
1.850 
1.500 
8.788 
S.540 

.840 
8.630 
6.810 

.671 
8.678 

.560 

8.760 

8 760 

16.60dtolft6n0 

19.858 

17.647 

8.658 

1.458 

8888 

1.456 

.930 

4. .140 

7.645 

4.900 

1.917 

.941 



Substances. 



\ 



Lead, cast 

** white.... 

" ore 

Lignum vit8B....« 

Lime 

** stone 

Mahogany 

Maneanese 

Maple 

Marble 

Men (lining) 

Mercury, pure 

Mica 

Milk 

Nickel 

Nitre 

Oil, castor 

^^ linseed 

Opal 

Opium 

Pearl 

Pewter 

Platinum (nbclve) 

wire 

Poplar 

Porcelain , 

Quartz 

Rosin 

Salt 

Sand 

Stiver, cast 

** coin 

Slate 

Steel , 

Stone 

Sulphur, Aised 

Tallow , 

Tar 

Tin 

Turpentine, spirits of . 

Vinegar , 

Walnut 

Water, distilled , 

'* sea 

Wax. 

ZVliC,CSA\. 



Specific GraT. 



2 



11.350 
7.885 
7.850 
1.883 

.804 
2.886 
1.068 
8.700 

.760 
8.716 

.891 
14.000 
8.760 
1.083 
a879 
1.900 

.970 

.940 
8.114 
1.387 
8.510 
7.471 
17.000 
81.041 

.888 

8.385 

8.500 

1.100 

2.180 

.600 to 1.800 

10.474 

10.584 

8.110 

7.816 

.000 to 8.700 

1.990 

.941 
1.016 
7.891 

.870 
1.018 

.671 
lOOO 
1.0S8 

.807 
TAdd 
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106. ABBREVIATIONS USED IN BUSINESS, 



@ 


At. 


Guar. 


Guarantee. 


% or Acc't 


- Account. 


Gal 


Gallon. 


Am't 


Amount. 


TlhdA, 


Hogsheads. 


Ass'd 


Assorted. 


Ins. 


Insurance. 


Bal. 


Balance. 


Inst. 


This month. 


Bbl. 


Barrel. 


Invt. 


Inventory. 


Blk. 


Black. 


Int. 


Interest. 


B. L. 


Bill of Tiading. 


Mdse. 


Merchandise. 


^orct. 


Cents. 


Mo. 


Month. 


% 


Per cent. 


Net 


Without disc't. 


Ck). 


Company. 


No. 


Number. 


Cr. 


Creditor. 


Pay't 


Payment. 


Com. 


Commission. 


Pd. 


Paid. 


Cons't 


Consignment. 


Pk'gs 


Packages. 


Dft. 


Draft. 


Per 


By. 


Disc't 


Discount. 


Prem. 


Premium. 


Do. 


The same. 


Prox. 


Next month. 


Doz. 


Dozen. 


Ps. 


Pieces. 


Dr. 


Debtor. 


Bec'd 


Received. 


Fa. 


Each. 


Ship't 


Shipment. 


Exch. 


Exchange. 


Sund's 


Sundries. 


Exp& 


Expenses. 


S. S. 


Steamship. 


Fol. 


FoUo. 


Ult. 


Last month. 


Fw'd 


Forward. 


Yd. 


Yards. 


Fr-t 


Freight. 


Yr. 


Year. 



4 5 7 
16 doz. ^- j-g, ^^ = 16 doz , 4 of which are at $10 per doz., 5 

@ $12, and 7 @ $15. 
9 doz., J @ 6/ } @4/6. 3 doz. No. 4 @ 5 shillings per doz., and 

6 doz. No. 5 @ 4 shillings sixpence per 

doz. 
8 X 10, or 8 by 10 in. 8 inches wide and 10 inches long. 



270 MEASURES. 

FRENCH AND SPANISH MEASURES. 

968. The old French Idnear^ and Land Meas- 
ure^ is still ased to some extent in Louisiana, and in 
other French settlements in the United States. 



Table. 

12 Lines = 1 Incli. 6 Feet = 1 Toise. 

12 Inches = 1 Foot. 82 Toises = 1 Arpent. 

900 Square Toises = 1 Square Arpent 

The FreTi^ Foot equals 12.8 inches, American, nearly. 

The Arpent is the old French name for Aerey and contains nearly 
{ of an English acre. 

In Texas, New Mexico, ana in other Spanish settle- 
ments of the United States, the following denominations 
are still used: 

Table. 

lOOOOOO Square Varas = 1 Labor = 177.136 Acres (American). 
25 Labors = 1 League = 4428.4 Acres 



tC 



The Spanish Foot = 11.11 + in. (Am.) ; 1 Vara = 33J in. (Am.) ; 
108 Varas = 100 Yards, and 1900.8 Varas = 1 Mile. 

Other Denominations in Use. 

5000 Varas Square = 1 Square League. 
1000 Varas Square = 1 Labor, or ^ League. 
5645.376 Square Varas = 4840 Square Yards = 1 Acre. 
23.76 Square Varas = 1 Square Chain = ^ Acre. 
1900.8 Varas Square = \ ^cWou = 040 Acres. 




In many answers the decimal figures following the second or third 
places have been omitted, and when the first figure omitted was equal 
to, or greater than 5, the last figure retained was ifhcrecued by 1. 



Art. 512. 



g. 




lb. 



4. £263 2s. 6d. 

5. 2912 bu. 

6. $176. 

7. $205.49. 

8. 14076 rd. 

9. $6014.40. 
JO, $8180.01. 
ii. 2 mi. 277 rd. 

1£. 386| ft. 
13 21|bu. 
U, 437J lb. 
15. 123 men. 

^^- -rhf yr. 
J7. .004 hhd. 
J8. 264J lb. 
J9. $9896.25. 
eo. $677,831 Ex. 
Sayings, 
$922,661. 
ei. .52 ; $45760. 
te, $3902.40. 

Art, 516. 

S, 25%. 
S. 25%. 
4- 108%. 

5. 5%. 

6. 141%. 

7. 5%. 
^. 5i%. 
5. 621%. 

i(?. 73^%. 

IS. 7i%. 



IS. 76%. 
i4. 8%. 
i5. 37i%. 
i^. 6%. 
17. 1124%. 
i^. 20%. 
iP. 12J%. 
^0. 60%. 
;?i. 65%. 

Art. 518. 

£. $860. 
5. $750. 
ji. 91.2 A. 

5. 528 lb. 

6. 090. ^. .6. 

7. 5800. P. 100. 
10. $750. 

ii. $6450. 
7^. 600 bu. 
13. 10080 bbl. 
U^ 8000 bu. 

15. 4500 bu. 

16. $3000. 

17. $78183.33i. 

18. $922.25. 

Art. 520. 

e. 2500. 

3. $6000. 

5. $1250. 

^. S7400. 

7. $3892.86. 

^. 36000. 

P. $2276. 
10. 900 bu. 
ii. 800. 
n. 3SJ5 A, 



iJ. $2480. 
i4. $375.40. 
i5. $81 pr. A. 

16. $46 pr. bale. 

17. $4398.66. 

18. $8750. 

19. $3400,l8tyr. 
$3670,2d jr. 

m $208.33^. 

Art. 530. 

;?. $349. 

3. $842.40. 

4. $636,376. 

5. $204.86. 

6. $253.75. 

7. $1437:60. 
^. $306.67. 
9. $144.32. 

ia $11016. 
ii. $300. 

Art. 531. 

3. $208,126. 

4. $11.31^. 

5. $.17. 

6. $6.22}. 

7. $4.875 ; 
$2.80. 

8. ^.oo*. 
$1.06 J. 

9. $.11 1 per.lb. 

Art. 532. 

3. 18* % gain. 



7. 14f %. 

8. 24%. 

5. 66|%. 
m 28%. 
11. 60%. 
i;?. 371 
13. 60; 

Art. 533. 

.y. $9875. 
4. $8.80. 
J. $1.50. 

6. $1414 

7. $16666.66f. 
^. A. $16000 ; 

B. $10000. 

Art. 534. 

e. 6.86. 3. .7fi 

4. $4.9 1. 

5. $.20. 

6. $244,094 

7. $183.33] 
^. $586.66] 

9. $6553.6( 

Art. 535. 

e. $1.47. 
^. $150. 

4. $1.06i. 

5. "" 



Art. 547. 

S. $878,125. 
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ANSWERS. 



?. $20.18. 
7, $58417f 
?. $96.90. 

Art. 548. 

P. ^%. 6. 2i%, 

T. 5J&. e. 6%. 
>. 11^. 7. 6}%. 

Art. 549. 

P. $2784. 5. $9000. 
T. $8500. 6. $960.40. 
^ $9600. 

Art. 550. 

P. $3750. 
T. $588.33f 
^. $25872. 

Art. 551. 

P. $4696.65. 
T. $3182.55. 
^. $1500. 

$10648. 

$6400.76 Inv. ; 

$820.04 Com. 

81000 lb. 

$10623.44. 
?. $44231.71 Inv. ; 

$1105.79 Com. 
?. 1640 yd. 

Art. 553. 

t. 48 bu. 

P. $1700, Istyr.; 

$1785, 2d yr. 
H. 24^%. 
^. $6750^ain; 

12% gain. 
5, $3640. 
3, $40842 cost. 

$6807 gain. 
7. $80000. 
5. 40^%. 
5>. $468.75. 
9. Loses 25%. 
t. 25f ^ nearly. 

: $4948.125. 
$3964 wLoiegain; 
21§av.gain fc. 



16, Prints @ $.15 ; 

Ca88im.@$4.06i^; 

Ticking @ $.25 ; 

Shawls @ $9.20 ; 

Thread @ $.875 ; 

Buttons @ $1.25 ; 

Amt. @ $729.96. 
16. $705.14 
i7. $155.09. 

18. 61788.6 lb. + 

19. $.50. 

20. $10582; $132 Com. 
SL 5|%. 

iP^. $8.875; loss 41 %+. 
$3, $3049.20 whole 
gain; 
Yo gain +. 



Art. 567. 

B. $101.25 int. ; 
$551.25 amt.; 
$21 int.; $471 amt 

3. $71.32 int.; 
$318.32 amt. ; 
$16.47 int. ; 
$263.47 amt. 

4. $208.33 int. ; 
$708.33 amt. ; 
$22.92 int. ; 
$522.92 amt. 

6. $3.46 int. at 6%. 
$4.03 int. at 7%; 
$4.32 int. at 7i%; 

6. $115.70 at 5%; 
$185.12 int. at 8% 
$208.26 int. at 9% 

7. $19641intAt6J% 
$235.';0int.at7i% 

8. $58.97 int. at 10% 
$73.71 int. at 12i% 

9. $88R.40amt. 

10. $71.87 amt. 

11. $1176.50 amt. 

12. $442.50 

Art. 569. 

2. $12.58 int. at 6%; 
$8.^9 at 4% . 

3, $92.6a(^5*?o; 
$U8.04@ft^o. 



4. $269.47 @ 7%; 
$288.72 @ 7i. 

5. $61.12 int. 

6. $292.50 int. 

7. $1204.12 ami. 

8. $276.52 amt. 

9. $41.27 Int. 

10. $421.99 amt. 

11. $85.72 Int. 
IB. $13227.50. 

Art. 573. 

S. $22.70 Int. 

3. $3.84 

4. $38.34 

5. $242.94 

6. $318. 

7. $269.34. 

Art. 574. 

S. $120. 5. $82.86. 

3. $.04. ^. $10.96. 

4. $10.58. 

Art. 575. 

i. $58.98.4. $159,745. 

2. $8.40. ^. $67.09. 

3. $67.67. 6. $38.11. 

7. $8.63. 

8. $8647.61. 

9. $115.20. 

10. $1066.36. 

11. $2010.42. 

12. $142.45 + . • 

13. $1886.17. 
U. $131.40. 

15. $291. 

16. $8.93. 

17. $263.83. 

18. $828.07. 

19. $1936.60. 

20. $8925.17. 

21. $1120.69. 

22. $76.67. 

23. $1931.401068. 

Art. 577. 

2. %<56ft, $793. 
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4. 

6, 
6. 



S. 

4- 

5. 
6. 



4- 
6. 

6. 
7. 
8. 

9, 

to. 

IL 



3. 

4' 
5. 

6. 
7, 
8, 



3. 

4- 

6. 

6. 

7. 

8, 
10 
U, 
12, 
IS. 



1516.71. 

$669.12 ; $334.56. 
$10000. 

Art. 679. 

$1000. 

$1403.08. 

$1500. 

$889.25. 

$650.80. 

Art. 581. 

7%. 
7%. 

6%. 

2% a month. 

lOA^. 
26^; 161%; 

12i%; 10%. 

100%; 40%; 

28|%;16|%; 

7jl%. 

The 2d is 
better. 

Art, 683. 

7 mo. 10 d. 

6 yr. 8 mo. 

7 mo. 6 da. 

3 yr. 4 mo. 24 da. 
33J; 20; 16 J ; 
13i ; 10 yp. 
50; 40; 28^; 
2j; 16 yr. 
12i ; 6i ; 26 yr. 

Art. 686. 

$428.76. 

$189.15. 

$117614 

$100.32. 

$41.99 + . 

$1495.77. 

$53.38. 

$1525.64. 

$154079. 

$987.23. 

$1934.84 



3, 

4- 
6, 
6. 



3. 

4. 
6. 



3, 

2. 
3, 

4^ 
5. 

6. 
7. 
8, 
9, 
10. 

11. 



3. 

4- 
6. 



6. 



7. 



Art. 689. 

$464.10. 

$7308. 

$11.30. 

$1161.04. 

$1047.52. 

Art. 697. 

$659.94 

$30.14 

$162.25. 

Art. 698. 

$312.50. 
$355.16. 

Art. 603. 

$281.83. 
$102.90. 
$1137.61. 
$43.65 in favor of 
dis. 

$931.20. 
$838.26. 

45tVif/^. 
$931.88. 

$.05 per bbl. more 
profitable to buy 
at $8.75 on 6 mo. 

$3677.75. 

Art. 616. 

$6.27 Bk. dig. 
$591.23 proceeds. 
$1614.88. 
$1083983. 
Mat. Oct. 30 ; 
81 days term of 

dis. ; 

$940.38 proceeds. 
Mat April 8 ; 
46 days term of 

dis. ; 

$917.37 proceeds. 
Mat. Aug. 2 ; 
79 days term of 

dis.; 



8. Mat. Dec. 15 ; 
30 da. term of dis. 
$1281. 77 proceeds. 

Art. 617. 

e. $1434.20. 

3. $719.61. 

4. $1951.03. 

5. $2291.44. 

6. $321.46. 

7. $659.88. 

8. $368.25. 

Art. 619. 

2. $188.48 bal. July 

Ist. 

3. $4.90. 

4. $369.86. 

5. $327,927. 



3. 
4* 

2, 
3. 
6. 
6. 

7. 



3. 



3. 



Art. 648. 

$34256.25. 
$16856.25. 
$15848.75. 

Art. 649. 

250 shares. 

220 

220 

480 

200 






tt 



5. 
6. 

7. 



2. 
3. 



Art. 660. 

$25500. 4. $C93Q 
$21100. 

Art. 661. 

81%. 

8% bonds at 110 
|§% better. 
6% bonds at 84 
U% better. 

5H%. 



Art. 662. 

62f 4. 71*. 

83\fo. 6,%«^^ 



li^^.^'ii^^^i^ae^As^X ^.n^N^^\ 
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Art. e53. 

J?. $5463.28. 

3, $268.20. 

4. $262.66 better to 

pay in currency. 

Art. 654. 

2. $4000 ; $4035.87 ; 
S4109.59. 

3. $74000. 

4. $1755800. 

5. Dim. $26.25. 

G, $113 per annum. 

7. Stock invest, is 

$50 better, or 
ff% yearly. 

8. $21384 in N. Y. S. 

6's; 
$42768 U. S. 5'8 
of 81. 
P. $792. 

Art. 664. 

2, $42.75. 

3, $24.06. 

4. $187.50. 

5. $156.25. 

Art. 665. 

3, ifo. 

4> ifo. 

Art. 666. 

f. $13600. 



5. $22220.77. 

6. $49147.91. 

7. $24500. 

8. $24766.58. 

9. $9.90. 

Art. 675. 

^. $284.78. 
S. $1055.30. 



5. $527.65. 

6. $5888.57. 

7. $5026.03. 

8. $3263.93. 

9. $1131.12 loss. 

10. $7200. 

Art. 685. 

2. $11350. 

3. $19072.16. 

4. $401920. 
7. $25.09. 
o. $87. oo. 
9. $112.50. 

iO. $226.50. 

ii. .0228 tax rate. 

$214.65. 

12. $410.95. 

i5. $224.37. 

14. $178.13. 

i5. $420000. 

Art. TOO. 

2. $1566.15. 

4. $4760.51. 

5. $5153.24. 

6. $6388.80. 

7. $5617.73. 

Art. 701. 

2. $787.46. 

3. $720. 

4. $316.45. 

5. 451 shares. 

6. 97}^. 

7. $20108.36. 

Art. 706. 

2. $2303.25. 

3. $3317.63. 
6. $134.78. 
6. $352.67. 

8. $421.09. 
P. $566.50. 

11. $801.94. 

12. $4621.16. 

13. $5243.^0. 

14. $3500.40. 



Art. 707. 

2. £1543 4s. 2d. 
^ 2318.84 marks. 

6. 1664.13 marks. 

7. 31888.83 francs. 

8. 129ia75 francs. 

Art. 711. 

2. $179.21. 
6. 5.31 francs. 

6. $4,987. 

7. £1055 12s. 4d. ; 
£21 9s. 9.7d. 

8. $32.78 ind. ex. 

9. 696.6 guUd. loss. 
10. $12617.08. 

Art. 726. 

2. $437.50. 

3. $1706.25. 

4. $1843.75. 
6. $1234.38. 

6. $03.18. 

7. $5775. 

8. $2376.28 duty. 
$6815.75 cost in 

currency. 

9. $1755.89. 
10. $987.08. 

Art. 733. 

2. 8 mo. 25 da. 

3. 6 mo. 26 da. time 
of Cc; 

June 27, '77 Eq. time 

4. May 5, 1876. 

6. 5 yr. 20 da. from 
date of last paym't 

7. Nov. 26. Eq. time. 

8. 73 da. term of Cr.; 
Feb. 26, Eq. time 

9. Mar. 7, Eq. time. 
$1178.01 cash 

value. 



\ 



Art. 734. 

2. Aug. 19, 

8. ^xiBft^A^n^ 



1875. 
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^ June 27, 1874 ; 

Dis. 1149.28. 
6, Apr. 23, 1874. 

6. $2837.02. 

7. May 20, 1875. 

Art. 737. 

2, Dec. 13, Eq. time. 

S, Dec. 19. 

^ Jan. 24, 1879. 

Art. 738. 

S, May 18 ; 
$1486.17 due. 

5, Dec. 5, 1875. 

4. $2069.59. 

6. Oct. 27 ; 
$2102.58. 

6. $1272.33. 

Art. 739. 

£. $2831.65 Sales ; 
$762.83 Charges ; 
$1568.82 Net pro- 

ceeds; 
Bal. due, Dec. 27. 

5. $3966.25 Sales ; 
$412.98 Charges ; 
$3553.27 Net pro- 

ceeds; 
Eq. time Apr. 14, 
1875. 

Art. 767. 

S, 60 bu. 
S, $100. 

4. $4.05. 

5. 44| bbl. 

Art. 770. 

5, horses. 
^ 100 yd. 

6, 16 men. 

6. 96 sheep. 

7. $5355. 

8. 7 hr. l^ min. 

9. 355 bu. 



10, 112^ mi. 

IL 

12. 

13. 

u. 

16. 
16. 
17. 
18. 
19. 



da. 
$7320. 
9 yd. 

46 A. 184 P. 
$63. 

$10958.90. 
$3.25. 
$89.60. 
$120. 
21. 2 yr. 6 mo. 

Art. 772. 

2. 43^ tons. 

3. 5h weeks. 

4. 432 mi. 
6. 15 da. 

Art. 774. 

2. $498.08. 

4. 1120 bu. 

5. $6428.57. 

6. 114^ ream. 

7. 220i Cd. 

O. $0«. f 47. 

9. 9 men. 

10. 546 bbl. 

11. 2080 lb. 

12. $100. 

13. 266605f brick. 
U. $236.25. 

16. 6941 yd. 

16. $1728. 

17. 5 da. 

18. 150 yd. 

19. 3 yr. 4 mo. 24 da. 

20. $1].66|. 

21. 9 men. 

22. 8.116 ft. 

23. $48. 

24. $53.08. 

25. 1.6 ma + 

Art. 782. 

3. A*s share $320. 
B's " $216. 



4. A. $303.45. 

B. $337.17. 

C. $404.61. 

D. $682.77. 

5. A. $1710. 
B. $870.20. 

6. A. $6000. 

B. $8402.25. 

C. $5055.75. 

D. $8042. 

7. $5785.20, the first; 
$5142.40, the 

second. 

8. $3516.80 A'B gain; 
$5861.33J B's " 
$8205.861 C's " 

9. $269559.55 Re- 

sources; 

$26434.55 Lia- 
bilities ; 

$243125 Stock ; 

$125000 Origi- 
nal capital ; 

$118125 net gain; 

$56700 Ames' 
share ; 

$37800 Lyon's 
share; 

$23625 aark's 
share. 



Art. 783. 

2. $2400 Barr ; 
$2666.661 Banks ; 
$2933.331 Butts. 

3. $38a704+ A.; 
$249,169+ B.; 
$112,122 C. 

4. $1344.164 A.; 
$2027.836 B. 

6. $5700 A.; 

$3760 B.; 

$1340 C. 

6. $1688.434 

Crane; 

$3868862 

Ghild&N 
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Art. 787. 

S. $.32. 

5. $.90 per bushel. 
4. $6 gain. 

6, $6.10. 

Art. 788. 

3, 2 lb. of first ; 

2 lb. of seoond ; 

3 lb. of third. 

4. 1 at $4 ; 
5 at $5; 
8 at $6 ; 
lat$8. 

6. 3 bbl. at $5^ ; 
3 bbl. at $6 ; 
2 bbl. at $7}. 

6. 3 gal. at $1 20 ; 
8gal. at^LSO^- 
lS gal. at $2.30 ; 
8 £^. water. 

Art. 789. 

9, 10 cows at $32 ; 
10 cows at $36 ; 
60 cows at $48. 

3, 10 lb. at $.80 ; 
10 lb. at $1.20 ; 
70 lb. at $1.80. 

4, 12 yd. at $3^ ; 
16 yd. at $l|. 

6, 150 acres. 

Art. 790. 

5, 30 men, 5 women, 

20 boys. 
S. 33^ gal. water. 

4. 16, 24, 4, and 12 

da. respectively. 

Art. 792. 

1. 72 and 48. 

5. D's age 16 ; 
E's age 24 ; 
Fs age 84. 

3, 15 bu. 
4. 18 da. 
^. 84 dtL, 



6. Starch $2 a box ; 
Soap $3. 

7. 8|da.; 

First in 26| da.; 
Second in 40 da. ; 
Thiid in 20 da. ; 
$180 share of 1st ; 
$120 share of 2d ; 
$240 share of 8d. 

8. 14 bbl. at $10 ; 
6 bbl. at $7. 

9. 16 min. 21 A sec. 

past 3 o'clock. 

10, Wheat $1.33it pe' 
bu.; 
Oats $.50 per. bo. 
n. 8 da. 
1£. $347.71. 

13. 50 bu. 

14. f 

15. 27%+. 

16. $7384A younger ; 
$11076|i elder. 

17. 146* ft. 

18. $800. 

19. $960 first ; 
$720 second ; 
$840thiid. 

W. $1570.31. 
i^l. 506 lb. 
e^. Oct. 26, 1875. 
£3. $37489.908; 

$33345; 

$27359.999; 

$25106.82. 
^4. $1.60. 
i^5. 43 geese; 

58 turkeys. 

ee. $5700. 

le?. $282.24 Sim. Int.; 

$2202.24 Amt. ; 

$295.56 Ck)m. Int.; 

$2215.56 •* Amt.; 

$1673.93+ Pres- 
ent Worth ; 

$246.07 True Dis. ; 

$283.20 Bk. Dis. ; 
1636.80 Proc'da; 



g8. $815.79. 

$47369. 

$710.52. 
B9. $900, July 2a 

30. $.97J. 

31. $10665.80 in U. S. 

6's, 6-20. 
$21331.60 in U.S. 
6*8 of '81. 
3^. A. 3600 bu.; 

B. 1200 bu.; 

C. 1200 bu. 
33. $1.72. 

34^ X. 

35. $5614.27 Net 

Proceeds. 
July 10, Eq. tima 

36. $6400 M.'s Cap. ; 
15 mo. N.'s time. 

37. $2023.22 ; Apr. 24 

38. $2244.66. 

Art. 802. 

£. 1369 ; 1764 ; 
3136 ; 5625. 

3. mis ; 5832 ; 
74088 ; 157464. 

4. 3969 ; 110592 ; 
1048576 ; 248832. 

8. 

9. 
10. 
11. 



i561 



%. 



.16. 
1191016. 
1958^. 

12. .00116964. 

13. .015625. 

14. 46733.803206. 

15. .065528814274496. 

16. 88169lf. 

17. 16.6066k 

18. 24.76099. 

19. .000000250047. 

20. 1520875. 

21. 2023/A- 

22. 5.887. 

23. 640000. 

M' 2540.0390625. 
\25»V3l&. ^6.1200. 
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Art. 80B. 

3. 1764. 

4. 2304. 

5. 8136. 

6. 9604. 

7. 16636. 
^. 11035. 
9. 50635. 

i^. 38809. 

11. 116964. 

Art. 804. 

;?. 39304. 

4. 110503. 

5. 263144. 

6. 857376. 

7. 1953135. 

Art. 810. 

S. 8; 16; 34; 

81. 
J. 9 ; 14 ; 31 ; 

15. 

Art. 813. 

5, 85. 
4. 343. 

5. 9a 

6, 116. 

7, 109. 
^. 997. 
9. 1433. 

ia 5464. 

12. U. 

13. If 

i5. ^. 

IB. 14.0048+. 

17. 1.5006+ . 

18. 7.625. 

19. 4.213 + . 
^. 103.9. 
SI. 59049. 

f5. 3.0000166-H. 
«J. 5.656854 + . 
S4. 1.5411. 
^5. .91387+. 
te. .04419. 



f. 1. 



S7. 86.87. 

^^. 1.50748 +. 

fd. 64. 

30. 

31. 

32. 1.78 +. 

33. 73. 
J4. 90. 

^5. 480.8837. 

Art. 815. 

1. 1008 ft. 
9. 340.33 id. 

5. 53 rd. 

4. 300.56 rd. 

6. 145itid. 
6. $187.30. 

Art. 819. 

3. 35. 

4. 55. 
6. 101. 

6. 165. 

7. 1015. 

8. 159a 

ii. 

IS. i.'43+. 

i,y. 34. 

i^. .45. 

15. 3.84 

i&. 4634. 

17. .0809. 

i^. .7936. 

iP. 5.73+. 

si. !5669. 

;a?. 1. 
S3. 14.76. 

JP4. 6o.a 

Art. 821. 

1. 8 ft. 
;^. 8 ft. 

5. 2 ft. 

4. 13150 sq. ft 

5. 5 ft. 8+ in. 

6. 9 ft. 5.3 + in. 

7. 81t. l.iixi. 



\ 



Art. 822. 

S. 374. 

3. 83. 

4. 543. 

5. 1.05 + . 

Art. 829. 

3. a 6. 149. 

4. 17. 7. 16. 

5. 33. 8. 7i|. 

Art. 830. 

;?. 3. 5. 4. 
A 3. 6. 7%. 
4. f . 7. A. 

Art. 831. 

f . 9. 

3. 16. 

4. 4. 

5. 37. 

6. 11 TP. 

Art. 832. 

S. 600. 

^. 154. 

4. 125000. 

5. 78. 

6. 57900 ft. 

Art. 840. 

5. 8. 

6. (534388. 

7. 1815.619 + . 
^. $10485.76. 

Art. 841. 

S. 1. 4. 5. 
3. 5. 5. 3. 

Art. 842. 

S. 9. 

5. 7. 



Art. 843. 

3. 765. 

5. 16. 

7. 2. 

^. 280. 

9. $1033. 

i/?. $5814.40. 

Art. 853. 

3. $3819.75. 

4. $1392.31. 

6. $3625. 

5. 6 yr. 

7. 7%. 

^. $375.30. 

Art. 854. 

3. $300. 

^ $3907.665+. 

5. $1182.05 + . 

6. $3725.87 + . 

7. $629,426 + . 

Art. 882. 

5. 600 sq. ft. 

3. 42^ sq. ft. 

4. 22 A.' 6 sq. 

ch. 13.45 P. 

6. $449.07. 

6. $147. 

7. 210 sq. ft. 

Art. 883. 

5. 4i ft. 

3. 13 in. 

4. 28 rd. 

5. 672 rd. 6^ 

yd. 

6. 8i ch. 

7. 50 rd. 

Art. 884. 

S. 111.85 sq. ft 

3. 8 sq. ft. 1.7 

sq. in. 

4. 18 A. 41.76 
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Art. 88e. 

g. a9 ft. 

S. 25 ft. 7.34 in. 
^ 33.97 ch. 
S. 28 ft. 3.36 in. 

Art. 887. 

g. 45 yd. 

S. 19 ft. 2.5 in. 

^ 360 ft. 64 in. 

S. 20 ft. 

Art. 898. 

£, 84 sq. ft. 
S, 5i A. 

Art. 899. 

g. 11178 sq. ft. 
S. 28} sq. ft. 

4. 2A. 

Art. 900. 

5. 213 sq. ft. 

S. 17 A. 8 ch. 8.4 P. 

Art. 904. 

S. 15 ft. 10.98 in. 
^ 5 ft. 10.67 in. 

5. 5 it. 

6. 7 ft SM in. 

Art. 905. 

4. 318.3 A. + 

5. 11459 A. 

Art. 906. 

A 7rd. 

4. 19.098 ft. Diam. 
59.998 ft Circum. 

Art. 907. 

£. 141.42 ft. 

5. 23.4 yd. + 
4. 7.07 ft. + 

Art. 908. 

g. 32.98 sq. ft. + 
J, 796.39 sq. ft. 
^, lA. 75.62 P. land. 
76M P. water. 



Art. 909. 

84. 
28. 



6. S' 



lb. 13.7 oz. 



Art. 910. 

5. 369 id. L.; 
123 rd. W. 

6. 3.5 in. 

7. 221 ; 288 ; and 

255 ft. 

8. $75. 

9. 126.78 id. 

Art. 911. 

1. $185.53. 

g. 35.35 ft + 

S, 403.7 rd. + 

4. $5812.5a 

5. $32.40. 

6. 28.66 P. + 

7. 5 A. ; or twice as 

large. 

8. $72476. 

9. 20 ft. 

i(?. 98 A. 28 P. 
ii. 14.645 ft 
i;f. 294 rd.; 45.36 rd. 
13. 14 A. 150.4 P. 
14- 6 in. 

Art. 918. 

4. 207.34 sq. ft 

5' 168J sq. ft. 

6. 263.89 sq. ft 

7. 301.177 sq. ft 

Art. 919. 

3. 274f en. ft. 

4. $27. 

5. 73.63 CO. ft 

6. $53.70. 

Art. 925. 

j^. 824 67 sq. ft. 

3. 429} sq. ft. 

4. 61^.^ ac^. It. 

5. |25. 



Art. 926. 

J. 39.27 cu. ft. 

4. $29.28. 

5. 192000 cu. ft. vol 
222846 sq. ft 

surface. 

Art. 927. 

g, 345 sq. ft 

5. 256} sq. yd. 

Art. 928. 

£. 58.1196 cu. ft 

3, 38J cu. ft. 

4. 64.99 cu. ft. 

Art. 932. 

e. 28.27 sq. ft 
3. 12.57 sq. ft 

Art. 933. 

g. 14137.2 cu. ft 
3. 523.6 cu. yd. 

Art. 934. 

g. 10 ft.; 15 ft; and 

20 ft 
3. 24 ft; 32 ft; and 

40 ft 

Art. 930. 

i. 13.228 ft. edge. 

2315.03 cu. ft Tol. 
g. 11 ft. 7 in. 

3, 1494257 gal. 

4. $5.46. 

6. 676 ft 

6. 14.42 in. 

7. 40 sq. ft 7f '. 

8. lcu.ft.yol.ofcube 
1 cu.ft. 659.5 cu. in 

▼oL of sphere. 

9. 9 lb. 

10, 5 hr. 26.4 min. 

11. 12 ft. 6.79 in. 
Ig, 53.856 bu. 

Art. 937. 

V «. 99.144 gal. 
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This book should be returned to 
the Library on or before the last date 
stamped below. 

A fine of five oents a day is incurred 
by retaining it beyond the speoifLed 
time. 

Please return promptly. 






